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THE ROYAL SOCIETY OF NEW SOUTH WALES, 

Trb Royal Society of New South Wales originated in i8aj 
as the *' Philosophical Society of Australia" ; after an interval 
of inactivity, it was resuscitated in 1850, under the name of the 
"Australian Philosophical Society," by which title it was known 
until 1856, when the name was changed to the "Philosophical 
Society of New South Wales" ; and finally, in May, 1866, by the 
sanction of Her Most Gracious Majesty the Queen, it assumed 
its present title. 
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FUNDAMENTAL RTTLBS. 



Obfeet of the Society. 

1. The object of the Society is to reoeiye at its stated meetings original 
papers on subjects of Science, Art, Literature, and Philosophy, and espedally 
on such subjects as tend to develop the resources of Australia, and to illustrate 
its Natural History and Productions. 

Pretident. 

2. The Qoyemor of New South Wales shall be ex officio the President of 
the Society. 

Other Officers. 
. 3. The other Officers of the Society shall consist of two Vice-Presidents, 
a Treasurer, and two or more Secretariel, who, with six other Members, shall 
constitute a Council for the management of the affairs of the Society. 

Election of Officers. 
4i. The Vice-Presidents, Treasurer, Secretaries, and the six other Members 
of Council, shall be elected annually at the General Meeting in the month of 
May. 

Vacancies during the year. 

5. Any yacanoies occurring in the Council of Management during the year 
may be filled up by the Council. 

Fees. 

6. The entrance money paid by Members on their admission shall be One 
Ghxinea ; and the annual subscription shall be One Guinea, payable in adyanoe. 

The sum of Ten Pounds may be paid at any time as a composition for the 
ordinary annual payment for life. 

Honorary Members, 

7. The Honorary Members of the Society shall be persons who have been 
eminent benefiictorB to this or some other of the Australian Colonies, or dii* 
tinguished patrons and promoters of the objects of the Society. Every person 
proposed as an Honorary Member must be recommended by the. Council and 
elected by the Society. Honorary Members shall be exempted from payment 
of fees and contributions ; they may attend the meetings of the Society, and 
they shall be furnished with copies of Transactions and Proceedings published 
by the Society, but they shall haye no right to hold office, to Tote, or otherwisa 
interfere in the business of the Society. 

Confirmation of Sy-Uuos. 

8. By-laws proposed by the Council of Management shall not be binding 
until ratified by a General Meeting. 

AUeraUon of Fundamental Bules. 

9. No alteration of or addition to the Fundamental Boles of the Society 
shall be made unless carried at two successiTe general meetings. 



BY-LAWS 

FoMMed at a General Meeting of the Soeiety, held June 7th, 1876. 



Ordinary Cfeneral Meetinge, 

I. An Oidinaiy General Meeting of the Eoyal Society, to be 
conyened by public adyertisement, shall take place at 8 p.m., on 
the first Wednesday in eyeiy month, during the last eight 
months of the year ; subject to alteration by the Council with 
due notice. These meetings will be open for the reading of 
papers, and the discussion of subjects of eyery kind if brought 
forward in conformity with the Fundamental Bules and By- 
laws of the Society. 

Annual Oeneral Meeting, — Annual JReporte. — Election of Officere. 

II. A Gleneral Meeting of the Society shall be held annually 
in May, to receiye a Eeport from the Council on the state of 
the Society, and to elect Officers for the ensuing year. The 
Treasurer shall also at this meeting present the annual financial 
statement. 

Election of the Offieere and Council. 

III. Tlie Officers and other members of the Council shall be 
elected annually by ballot at the Annual Gleneral Meeting to be 
held in May. 

IV. It shall be the duty of the Council each year to prepare 
a list containing the names of members whom they recommend 
for election to the respectiye offices of Yice-Fresidents and Hon. 
Secretaries and Hon. Treasurer, together with the names of six 
other members whom they recommend for election as ordinary 
members of Council. The names thus recommended shall be 
proposed at one meeting of the Council, and agreed to at a 
■ubsequent meeting. 




Y. Each member present at the General Axmiial Meeting 
shall have the power to alter the list of names recommended by 
the Council, by adding to it the names of any eligible members 
not already included in it and removing from it an equivalent 
number of names, and he shall use this list with or without such 
alterations as a balloting list at the election of Officers and 
Council. 

Cotmcil Meetings. 

YI. Meetings of the Council of Management shall take place 
on the last Wednesday in every month, and on such other days 
as the Council may determine. 

Absence from Meetings of Cotmcil. — Quorum. 

VII. Any member of the Coincil absenting himself from, three 
consecutive meetings of the Council, without giving a satisfactory 
explanation in writing, shall be considered to have vacated his 
office, and the election of a member to fill his place shall be 
proceeded with at the next Council meeting in accordance with 
Fundamental Eule 5. No business shall be transacted at any 
meeting of the Council unless three members are present. 

Duties of Secretaries. 

YIII. The Honorary Secretaries shall perform, or shall cause 
the Assistant Secretary to perform, the following duties :- - 

1. Conduct the correspondence of the Society and Council. 

2. Attend the Gheneral Meetings of the Society and the 

meetings of the Council, to take minutes of the pro- 
ceedings of such meetings, and at the commencement 
of such to read aloud the minutes of the preceding 
meeting. 

8. At the Ordinary Meetings of the members, to announce 
the presents made to the Society since their last meeting ; 
to read the certificates of candidates for admission to 
the Society, and such original papers communicated to 
the Society as are not read by their respective authors, 
and the letters addressed to it. 



4. To make abstracts of the papers read at the Ordinarf 

General Meetings, to be inserted in the Minutes and 
printed in the Proceedings. 

5. To edit the Transactions of the Society, and to superintend 

the making of an Index for the same. 

6. To be responsible for the arrangement and safe custody 

of the books, maps, plans, specimens, and other property 
of the Society. 

7. To make an entry of all books, maps, plans, pamphlets, 

&c., in the Library Catalogue, and of all presentations 
to the Society in the Donation Book. 

8. To keep an account of the issue and return of books, 

&c., borrowed by members of the Society, and to see 
that the borrower, in every case, signP ^or the same in 
the Library Book. 

9. To address to every person elected into the Society a 

printed copy of the Forms Nob. 2 and 8 (in the 
A.ppendix), together with a list of the members, a copy 
of the Fundamental Bules and By-laws, and a card of 
the dates of meeting ; and to acknowledge all donations 
made to the Society, by Form No. 6. 

10. To cause due notice to be given of all Meetings of the 
Society and Council. 

11. To be in attendance at 4 p.m. on the afbemoon of 

Wednesday in each week during the session. 

12. To keep a list of the attendances of the members of the 
Council at the Council Meetings and at the Ordinary 
General Meetings of the members of the Society, in 
order that the same may be laid before the Society at 
the Annual General Meeting held in the month of 
May. 

The Honoraiy Secretaries shall, by mutual agreement, divide 
the performance of the duties above enumerated. 

The Honorary Secretaries shall, by virtue of their office, be 
members of all Committees appointed by the Council. 
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Candidates for admission, 

IX. Every candidate for admission as an ordinary member of 
the Society shall be recommended according to a prescribed form, 
by not less than three members, to two of whom he must be 
personally known. 

Election of new Members, 

X. The names of such candidates, with the names of their 
supporters, shall be read by one of the Secretaries at an Ordinary 
General Meeting of the Society. The vote as to admission to 
take place by ballot at the next subsequent meeting. At the 
ballot the assent of at least four-fifths of the members voting 
shall be requisite for the admission of the candidate. 

New Members to be informed of their election^ 

XI. Every new member shall receive due notification of his 
election, and be s applied with a copy of the obligation (No. 3 in 
Appendix), together with a copy of the Fundamental Eules and 
By-laws of the Society, a list of members, and a card of the 
dates of meeting. 

Members whose subscriptions are unpaid to enjoy no privileges. 

Xn. An elected member shall not be entitled to attend the 
meetings or to enjoy any privilege of the Society, nor shall his 
name be printed in the list of the Society, until he shall have 
paid his admission fee and first annual subscription, and have 
returned to the Secretaries the obligation signed by himself. 

Members shall sign Rules — JS\ormal admission, 

Xm. Every member who has complied with the preceding 
By-laws shall at the first Ordinary General Meeting at which 
he shall be present, sign a duplicate of the aforesaid obligation 
in a book to be kept for that purpose, after which he shall be 
presented by some member to the Chairman, who, addressing him 
by name, shall say : — ** By the authority and in the name of the 
Boyal Society of New South Wales I admit you a member 
thereof." 
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Annual subscriptions, when due, 
XIY. Annual Bubscriptions shall become due on the Ist of 
May for the year then commencing. The entrance fee and first 
year's subscription of a new member shall become due on the 
day of his election. 

Subscriptions in arrear. 

XV. Members who have not paid their subscriptions for the 
current year, on or before the 31st of May, shall be informed of 
the fact by tlte Hon. Treasurer, and any member who shall be 
two years in arrear with his subscriptions shall be considered to 
have resigned. 

At the meeting held in July, and at all subsequent meetings 
for the year, a list of the names of all those members who are in 
arrear with their annual subscriptions shall be suspended in the 
Booms of the Society. Members shall in such cases be informed 
that their names have been thus posted. 

Besignation of Members. 

XVI. No member shall be at liberty to withdraw from the 
Society without previously giving notice to one of the Secretaries 
of his desire to withdraw, and returning all books or other 
property belonging to the Society. Members will be considered 
liable for the payment of all subscriptions due from them up to 
the date at which they may give notice of their intention to 
withdraw from the Society. 

f Expulsion of Members. 

XVII. A majority of members present at any ordinary meet- 
ing shall have power to expel an obnoxious member from the 
Society, provided that a resolution to that efEect has been moved 
and seconded at the previous ordinaiy meeting, and that due 
notice of the same has been sent in writing to the member in 
question, within a week after the meeting at which such resolution 
has been brought forward. 

Contributions to the Society. 
XVni. Contributions to the Society, of whatever character, 
must be sent to one of the Secretaries, to be laid before the 
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Council of Management. It will be the duty of the Council to 
arrange for promulgation and discussion at an Ordinary Meeting 
such communications as are suitable for that purpose, as well as 
to dispose of the whole in the manner best adapted to promote 
the objects of the Society. 

Order of Bunnest, 

XIX. At the Ordinary General Meetings the buBiness shall be 
transacted in the following order, unless the ChaBman speeiallj 
decide otherwise : — 

1 — ^Minutes of the preceding Meeting. 

2 — New Members to enrol their names and be introduced. 

3 — ^Ballot for the election of new Members. 

4 — Candidates for membership to be proposed. 

5 — ^Business arising out of Minutes. 

6 — Communications from the Council. 

7 — Communications from the Sections. 

8 — Donations to be laid on the Table and acknowledged. 

9 — Correspondence to be read. 
10 — Motions from last Meeting. 

11 — Notices of Motion for the next Meeting to be given in. 
12 — Papers to be read. 
13 — Discussion. 
14 — ^Notice of Papers for the next Meeting. 

Admunon of Vteifors, 

XX. Every ordinary member shall have the privilege of admit- 
ting two friends as visitors to an Ordinary General Meeting of 
the Society, on the following conditions : — 

1. That the name and residence of the visitors, together 

with the name of the member introducing them, be 
entered in a book at the time. 

2. That they shall not have attended two consecutive 

meetings of the Society in the current year. 

The Council shall have power to introduce visitors, irrespective 
of the above restriction«. 
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Management of Funds. 

XXI. The funds of the Society shall be lodged at a Bank 
named by the Council of Management. Claims against the 
Society, when approved by the Council, shall be paid by the 
Treasurer. 

Money ChranU. 

XXU. G-rants of money in aid of scientific purposes from the 
funds of the Society — to Sections or to members — shall expire on 
the 1st of November in each year. Such grants, if not expended, 
may be re-voted. 

XXIII. Such grants of money to Committees and individual 
members shall not be used to defray any personal expenses which 
a member may incur. 

Audit of Accounts. 

XXIY. Two Auditors shall be appointed annually, at an 
Ordinary Meeting, to audit the Treasurer's Accounts. The 
accounts as audited to be laid before the Annual Meeting in 
May. 

Property of the Society to he vested in the Vice-f residents, ^e, 

XXY. All property whatever belonging to the Society shall be 
vested in the Yice- Presidents, Hon. Treasurer, and Hon. Secre- 
taries for the time being, in trust for the use of the Society ; but 
the Council shall have control over the disbursements of the funds 
and the management of the property of the Society. 

Library, 

XX VI. The Members of the Society shall have access to, and 
shall be enti'tied to borrow books from the Libraiy, under such 
regulations as the Council may think necessary. 

Museum. 

\ \ Vil. It shall be one of the objects of the Society to form 
a Museum. 
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Branch Societies, 

XXVIII. The Society shall have power to form Branch 
Societies in other parts of the Colony. 

Sections. 

XXIX. To allow those members of the Society who devote 
attention to particular branches of science fuller opportunities 
and facilities of meeting and working together with fewer formal 
restrictions than are necessary at the general Monthly Meetings 
of the Society, — Sections or Committees may be established in 
the following branches of science : — 

Section A. — Astronomy, Meteorology, Physics, Mathematics, 

and Mechanics. 

Section B. — Chemistry and Mineralogy, and their application 

to the Arts and Agriculture. 

Section C. — Geology and FalsBontology. 

Section D, — Biology, i.e.. Botany and Zoology, including 

Entomology. 

Section £, — Microscopical Science. 

Section F. — Oleography and Ethnology. 

Section G, — Literature and the Fine Arts, including 

Architecture. 

Section H. — Medical. 

Section I, — Sanitary and Social Science and Statistics. 

Beporttjrom Sections, 

XXX. There shall be for each Section a Chairman to preside 
at the meetings, and a Secretary to keep minutes of the pro- 
ceedings, who shall jointly prepare and forward to the Hon. 
Secretaries of the Society, on or before the 7th of November in 
each year, a report of the proceedings of the Section during 
that year, in order that the same may be transmitted to the 
Council. 
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Section Committees — Card of Meetingt, 

XXXI. The first meeting of each Section sliall be appointed 
by the Council. At that meeting the members shall elect their 
OYTOi Chairman, Secretary, and a Committee of four ; and arrange 
the days and hours of their future meetings. A card showing 
the dates of each meeting for the current year shall be printed 
for distribution amongst the members of the Society. 

Money Oranie to Seetione, 

XXXII. By application to the Council, grants of money may 
be made out of the General Funds of the Society to the Sections. 

Memherthip of Sections. 

XXXin. No perspn who is not a member of the Society shall 
have the privilege of joining any of the Sections. 
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THE LIBRAEY, 

1. During the Session, the Library shall be open for consul- 
tation and .for Ihe issue and retufn of books between.4 and 6 
p.m. on the afternoon of each Wednesday, and between 7 and 10 
p.m. on the eyenings of Monday, Wednesday, and Friday, and 
during the recess (January to end of April) on Wednesdays, 
from 4 to 6 and 7 to 10^ p.m. 

2. No book shall be issued without being signed for in the 
libmy Book. 

3. Members are not allowed to have more than two volumes 
at a time from the Library, without special permission from one 
of the Honorary Secretaries, nor to retain a book for a longer 
period than fourteen days ; but when a book is returned by a 
member it may be borrcmed by him again, provided it has not 
been bespoken by any other member. Books which have been 
bespoken shall circulate in rotation, according to priority of 
application. 

4. Scientific Periodicals and Journals are not to be borrowed 
until the volumes are completed and bound. 

5. Members retaining books longer than the time specified 
shall be subject to a fine of sixpence per week for each volume. 

6. The books which have been issued shall be called in by the 
Secretaries twice a year ; and in tbe event of any book not being 
returned on those occasions, the member to whom it was issued 
shall be answerable for it, and shall be required to defray the 
cost of replacing the same. 



Fame 

CtnaHflcriaop or oeeopation 



Fom Ho* L 

BozAL 8ooiaT7 ov Kbw South Wjllbl 

CMi/Imi<0 ^ a Candidate for JSlecHon. 



being desiioiif of adnuBiion into the "Rojnl Societj of New South WalM, we, 
tlie imdenigned memben of the Societj, propoie and recommend him m a 
proper person to become a member thereof. 

Dated thie day of , 18 . 



Fbom Pkbsokal SiroiWLiDas. 



TSOM GhsniUL KVOWIXDOI. 



fiignatore of candidate 

Date reoeired 18 



Form No. 2. 
BozAS SooiXTT ov Niw South Wa£B8. 

The Societr's Boomej 
Sir, Sydney, 18 . 

I hare the honor to inform jou that you hare this day been elected a 
aember of the Boyal Society of ITew Soath Wales, and I beg to forwavd to 
joa a copy of the Fundamental Bnlee and By-laws of the Society, a priotod 
copy of an obligation, a list of members, and a card announcing the date 
of meeting during the present session. 

According to the Begolations of the Society (vide Bole No. 6), you are 
Mqoindto |»7 70«r adniiHioii fee of one guinem and annual «i])«^ption 
of one guinea for the current year, before admission. You are also requested 
to sign and return the qpdosed form of obligation at your earliest couTenience. 

I hare the honor to be. 
Sir, 
Your most obedient serrant. 

To Hon. Secretaiy. 

Form No. 3. 

Both. Soomx ov Nxw South Wazu. 

I, the undersigned, do hereby engage that I will endeaTOur to promote 

the interests and wslfare of the Boyal Society of New South Wales, and feo 

obserre ite Bnles and By-laws, as long as I shall remain a member thereof. 

Signed, 
Address 

Bite 
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Form No, 4. 

BoYAL Society of New South Wales. 

The Society's Booms, 

Sir, Sydney, 18 . 

I hare the honor to inform you that your annual subscription of one 

guinea for the current year became due to the Boyal Society on the 1st of 

May last. 

It is requested that payment may be made by cheque or Post Office order 

drawn in fayour of the Hon. Treasurer. 

I hare the honor to be. 

Sir, 
Your most obedient servant, 

To Hon. Treasurer. 



Form No. 5, 

Boyal Society op New South Wales. 

The Society's Booms, 

Sir, Sydney, 18 . 

I am desired by the Boyal Society of New South Wales to forward to 

you a copy of its Journal for the year 18 , as a donation to the library of 

your Society. 

I am further requested to mention that the Society will be thankful to 

receiye such of the Tcry TaJuable publications issued by your Society as it 

may feel disposed to send. 

I hare the honor to be, 

Sir, 

Your most obedient serranty 

Hon. Secretary. 



Form No. 6. 

Boyal Society op New South Wales. 

The Society's Booms, 
Sir, Sydney, 18 . 

On behalf of the Boyal Society of New South Wales, I beg to acknow- 
ledge the receipt of and I am directed to conyey to you the 
best thanks of the Society for your most raluable donation. 

I haye the honor to be, 
Sir, 
Your most obedient servant, 

Hon. Secretary. 
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Form No. 7. 

JBalloiinff List for the JEleetion of the Officers and Council, 

BoTAL SooisTY ov Nbw South Wales. 

May, 18 . 
Bauotino List for the election of the Officers and Council. 



Present CoandL 


Karnes proposed u Members of the new GoandL 






Yioe-PreRidents. 












Hon. Treasurer. 






Hon. Secretaries. 












Members of Goiincil. 











If you wish to substitute any other name in place of that proposed, erase 
the printed name in the second column, and write opposite to it, in the third, 
that which you wish to substitute. 



USX OF THE MEMBEBS 



OV THX 



K^pl S^tttMz of fUfo S^aat\ Wsks, 



P Members who ha\'« oontributfld pftpen whSoh bav* baoi ^abUahtd in tb« Sodflty't 
Tnuuaotiona or Journal. Hie namerals iodicato the number of such contrtbatione. 
t Members of the GoundL 
X lift Members. 



Elected. 
1877 
1877 
1877 
1877 
1864 
1878 
1874 
1870 

1868 
187S 
1866 

1876 

1877 

1877" 

1876 

1878 

1876 

1873 

1878 



1876 
1878 
1878 
1876 

1878 



P4 



Abbott, Joseph Palmer, Mumirundi. 

Abbott, Thomas Kingsmill, P.M., G-tumedah. 

Abbott, W. B., Glengany, Wingen. 

Adams, Francis, A.J.S. Bank, Sjdnej. 

Adams, P. F., Surreyor General, Kinibilli Point, St. Leonards. 

Alexander, G^rge M., 48, Margparet-street. 

Alger, John, Macqnarie-street. 

A^n, The Hon. Sir G«orge Wigram, M.P., Speaker of tht 
Le^islatire Assembly, EUzabeth-street North. 

Allerdmg, F., Hunter-street. 

Allerding, H. B., Hunter-street. 

AUwood,. Bar. Cjuion, B.A> Cauidb^ Vice-Ohancellor, XJnireoButf 
of Sydney, Woollahra. 

Alston, Johi^ Wilson, M.B. jEdin,^ Mast. Surg. JEdin., 455, Pitt- 
street. 

Anderson, A. W., Oriental Bank, Sydney. 

Anderson, H. 0. L., M.A., Sydney (Grammar School. 

Armstrong, W. D., Surreyor Gheneral's Office. 

Archer, W. H., F.I.A., Australian Club. 

Atchison, Cunningham Archibald, O.E., North Shore. 

Atherton, Ebenezer, M.B.C.S. Sn^,, O'Connell-street. 

Austen, Henry, Hunter-street. 



Backhouse, Benjamin, Ithaca, Elizabeth Bay. 

Backhouse, Alfred P., M.A., Ithaca, Elizabetli Bay. 

Balfour, James, Union Club. 

Barkas, Wm. James, Lie. B. Col. Phys. Laud,, MJt.C.S. JSng,, 

Wartalda. 
Barker, Francis Lindsoj, 130, Pitt-street. 



1876 
1876 
1878 
1875 
1868 
1875 



xxui 



BarteU, W. C. W., TJnioii Club. 
Bassett, W. R, M.B.C.S., Sng., Bathnnt. 
Bftylej, Oeoree W. A., Bailway Department, PluUip-rtreet 
Bedford, W. J. G., M.B.Cil. JSng,, Staif Surgeon. 
Beilby, E. T., Pitt-ttx«et. 

Beimre, Thomas B., M.D. Bdin,, M.B.C.S. JSng., 158 Blia- 
neth-atjseefc. 



mriOE. 

Members are particnlarly requested to commimieate any diange 
of address to the Hon. Secretaries, for which purpose this slip is 
i2iserted. 



CorreeUd Addtvu. 
Name 



Titles, &e.. 



Address 



Date 



To the 

Hon. Secretaries, 

Boysl Society of N. S. W., 

Elizabeth- St., Sydney. 



1872 I [ Campbell', The Hon. John, M.L.C., Clunes, South Kingston. 
1870 i I Oane, Alfred, Stanley-street. 



UST OF THE MEMBERS 



OV THX 



I Barker, Fnncis Lindsaj, 130, Pitt-street. 



KiMted. 

1875 Bartels, W. C. W., TJnioii Club. 

1876 Baasett, W. F., M.B.C.S., Ett^,, Bathnnt. 

1878 Bftyley, George W. A., Bailway Department, Phillip-rtreet 

1875 Bedford, W. J. G., M.B.Cil. E»g., Staif Surgeon. 

1868 BeUby, E. T., Pitt-stieet. 

1875 BelgntTc, Thomas B., M.D. Sdim., M.B.C.S. Sn^., 168 Bli»- 

beth-'Btreet. 

1877 Belfield, Algernon H., BrerBleigb, Armidale. 

1875 BeliBorio, John, M.D., Ljons' lemee. 

1876 Benbow, Clement A., 24, College-street. 

1869 P 2 BeoBusan, S. L., Exohange, Pitt-street. 

1877 Bennett, George F., C.M.Z.S., Toowoomba, Qaeensland. 

1878 Bemej, Augurs, H. M. Customs, Sydney. 

1878 Bestic, Edwin Henry, L.B.C.S., Irel, L.B.C.P.,JStfift., Arthnn- 

leigh-temce. 

1678 Black, Reginald James, Bank of Vew South Wales, Sydney. 

1878 Black, Morrice A., F.I.A., Actuary, Mutual Proyident Sooety. 

1877 Bladen, Thomas, Pyrmont. 

1869 Bode, Bev. G. C, St Leonards, North Shore. 

1872 Bolding, H. J., P.M., Newcastle and Union Club. 

1874 Bowen, George M. C, Kestonj Kirribilli Point, North Shore. 

1858 Bradridge, Thomas H., Town Hall, G^rge-street 

1876 Brady, Andrew John, lie. SC. & Q. Coll. Phys. Irel, Ho. B. 

Coll. Sur. Irel,, Igrons' Terrace. 

1871 P 1 Brazier, John, CM,Z.S., Con. M.R.S., Tas., 11, Windmill-street. 

1868 Brereton, John Le (Hy, M.D. 8t. Andreu^e, L.B.C.S. Edim., 

Domain Terrace. 

1874 Brewster, John, George-street. 
1876 Bristowe, E. H. C, 485, Crown-street, Sydney. 
1876 Brodribb, W. A., F.B.G.S., Double Bay. 

1878 Brooks, Joseph, F.B.G.S., Hope Bank, Nelson-st, WooUahra. 
1876 Brown, Henry Joseph, Newcastle. 

1876 Brown, Thomas, Bslcbank, Bowenfels, and Australian Club. 
1878 Brown, Thomas, J.P., Darlinghurst Road. 

1877 Bundock, W. C, Australian Club. 
1876 Bum, James Henry, 93, Palmer-street, WooUoomooloo. 

1876 Burton, Edmund, Land Titles Office, Elizabeth-street North. 

1877 Bumell, Arthur, Surr^ Office. 

1878 Burnett, Robt. H., C.E., Railway Department. 

1875 Busby, The Hon. William, M.L.C., Redleaf, South Head Bead, 

Woollahra. 

1878 Butterileld, George, Survey Office. 



1876 
1876 
1876 
1876 

VfOO 

1872 
1870 



Cadell, Alfred, Teeetable Creek, New England. 
Cadell, Thomas, Wotonga, East St. Leonards. 
Campbell, Allan, L.B.C.P., Qlcuffaw, Tass. 
Campbell, The Hon. Alexander, M.L.C., WooQahra. 
Ounpbell, The Hon. Charles, M.L.C., Clunes, South Kingston. 
Campbell, The Hon. John, M.L.C., Clunes, South Kingston. 
Cftne, Alined, Stanley-street. 



XXIV 



Elected. 
1876 
1876 
1878 
1878 
1876 
1850 



P18 



1877 
1874 

1876 

1876 

1878 
1878 
1876 
1856 
1876 
1874 
1878 
1859 
18G5 

1869 
1870 
1877 



PI 
P2 



1873 
1876 
1876 

1875 
1876 
1877 
1876 
1878 
1877 
1856 
1869 
1878 
1876 

1875 



Cape, Alfred J., Torfrida, Elizabeth Bay. 
Chandler, Alfred, 185, Pitt-»fcpeefc. 
Chatfield, William, 69, Pitt-street. 
Chishobn, Edwin, M.D., M.E.C.S., L.S.A., &r., Ashflold. 
Christie, Wm., L.S., Hawthorn Lodge, CHen Innes. 
fClarke, Rev. W. B., M.A. Cantab., F.R.S., F.a.S., C.M.Z.S., 

F.B.G-.S., Mem. Geol. Soc. France, Corres. Imp. Roy. Q*ol. 

Inst. Austria, Hon. Mem. N.Z. Inst. Cor. Mem. Roy. Soc. 

Tasmania, Fellow of St. Paul's College, Vice-Presidentf 

Branthwaite, St. Leonards, North Shore. Ohiit, June 16, 

1878. 
Clarke, William, E. S. & A. C. Bank, Pitt-street. 
Clay, William French, M.A., Cantab., M.D. Stfd., M.R.C.S. Sng., 

Fellow of St. Paul's Col.', North Shore. 
Clune, Michael Joseph, M.A.,Lic. E. & Q. Coll. Phys. Irel., 

Lie. B. Coll. Sur. Irel., 4, Hyde Park Terrace. 
Codrington, John Frcdk., M.B.C.S., E. ; Lie. R.C. Phys., L. ; 

Lie. R.C. Phys., Sdin., Orange. 
Collie, Reyd. Bobert, Newtown. 

Colquhoun, George, 3, Mona-terrace, Bushcutters' Bay. 
Colyer, John Ussher Cox, A.S.N. Company, Sydney. 
Comrie, James, Northfield, Eurrajong Heights. 
Conder, Wm., Surrey Office, Svdney. 
Combes, Edward, M.L.A., Bathurst. 
Cottee, Wm. Alfred, Spring-street. 
Cox, James, M.D. JEdin. C.M.Z.S., F.L.S., Hunter-street. 
Cracknell, E. C, Superintendent of Telegraphs, Telegraph Office, 

George-street. 
Creed, J. Mildred, M.R.C.S. JEn^., Scone. 
Croudace, Thomas, Lambton. 
Cunningham, Andrew, Lanyon, Queanbeyan. 



Daintrey, Edwin, .^lia, Randwick. 

Dalgarno, John Y., Telegraph Office, G«orge-8treet. 

Dansey, George Frederick, M.R.C.S. London, York and Mar- 
garet Streets, Wynyard Square. 

Dangar, Frederick H., Greenknowes, Darlinghurst. 

Darley, Cecil West, Newcastle. 

Darley, F. M., M.A., Union Club, Sydney. 

Davidson, L. Gordon, M.D., M.C., Aberdeen, Goulbum. 

Dean, Alexander, Elizabeth -street. 

Deck, John Feild, M.D., 251, Macqnarie-street. 

Deffell, George H., Bayfield, Woolwich Road, Hunter's Hill. 

De Lissa, Alfred, Pitt-street. 

De Lissa, S., 3, Barrack-street. 

De SaHs, The Hon. Leopold Fane, M.L.C., Cuppercumbalong, 
Lanyon. 

De Salis, L. W., junr., Strathmore, Boweni Queensland. 



XXV 



Elected. 
1873 
1876 
1876 
1876 



1876 
1876 
1876 
1873 



P6 



1876 
1876 

1874 

1876 
1878 
1876 
1876 



1877 
1877 
1868 
1876 
1874 

1876 
1876 
1856 
1863 
1877 
1878 
1875 
1876 
1876 
1878 
1878 



Dibbs, George R., M.P., 131, Pitt-street. 

Digbt, Arthur, Bichmond. 

Dixon Douglas, Australian Club. 

Dixon, W. A., F.C.S., Fellow and Member Inst, of Chemistry 
of Ot. Britain and Irel., Lecturer on Chemistrj', School 
of Arts ; Chenoical Laboratory, School of Arts, Sydney. 

Docker, Ernest, M.A. Sifdn.^ 134, Burton-street. 

Douglas, James, L.R.C.S. Sdin., Hope Terrace, G-lebe Boad. 

Drake, William Hedlcy, Sherwood Scrubs, Parramatta. 

Du Faur, Eccleston, F.B.a.S., Lands Office. 



Eales, John, Dnckonfiold Park, Morpeth. 

£gan, Myles, M.B.C.S. Sn^.y 2, Hyde Park Terrace, Lirerpool- 
street. 

Eichler, Charles F., M.D. Seidelhergy M.B.C.S. Sng,^ Bridge- 
street. 

Eldred, W. H., 119, Castlereagh-street. 

Ellis, Thomas Augustus, C.E., 132, Pitt-street. 

Evans, George, solicitor, Pitt-street. 

Erans, Owen Spencer, M.B.C.S. Ung., Darling-street, Balmain. 



Fache, Charles JTames, CloTeland House, Bedfern. 

Fairfax, Edward B., 177, Macquarie-street. 

Fairfax, James B., Herald Office, Hunter-street. 

Firth, Ber. Frank, Wesleyan Parsonage, WaTerler. 

Fischer, Carl F., M.D., F.L.S., Soc. Zool. Bot. Ymdob. Socius., 

251, Macquarie-street. 
Fisher, Chas. Marshall, 132, Pitt-street. 
f-Fitzgerald, B. D., F.L.S., Surreyor General's Office. 
Flavelle, John, Ghrorge-street. 

Fortescue, G., M.B. Lond., F.B.C.S., F.L.S., Lyons' Terrace. 
Fraser, A. C, 235, Albion -street. 
Eraser, Bobert, 12, Barrack-street. 
Frazer, Hon. John, M.L.C., York-street. 
Frean, Bichard, M.B.O.S. JSng.^ Sydney Infirmary. 
Freehill, Bernard Austin, 130, Elizabeth-street. 
Fry, Edward H., 6, Verena Terrace, Walker-street, Bedfern. 
Fuller, Francis John, St. Leonards, North Shore. 



Elected. 

1877 
1868 
1877 
1878 
1878 
1876 
1878 
1876 
1876 
1876 



1876 

1878 

1859 

^.1876 

1876 
1873 
1878 
1877 
1876 
1877 



PI 



1864 
1878 
1874 
1877 
1877 
1878 
1878 
1877 
1874 

1876 
1875 
1877 
1878 
1878 
1876 
1878 
1859 
1877 
1876 
1878 

186S 



PI 



PI 



GamBcy, Kev. C. F., Christ Church Parsonage, Sydney. 

Ghyrran, Andrew, LL.I). Syd.^ Serald Office, Hunter-street. 

Garran, J. P., 130, Elizabeth-street, Sydney, 

Gkdye, Charies Townsend, Eastbourne, Darling Poiat. 

(George, Hugh; Sydney Morning Herald Office. 

(George, W. B, 172, Castlereagh-street. 

G-iblin, Vincent W., Australian Joint Stock Bank, Sydney. 

Gilchrist, W. O., Elizabeth Bay. 

Gilliat, Henry Alfred, Australian Club. 

Gillman, Thomas Henry, B. A., CM., M.D., Queen's Unir. irsf., 
Mast. Surg. Queen's Unir. Irehf 1, Clarendon Terrace, 
Hyde Park. 

Gipps, F. B., 134, Pitt-street. 

Goddard, William C, The Exchange, New Pitt-street. 

Goodlet, John H., G^rge-street. 

Goode, George, M.A., M.D., M. Ch., Trin. Coll., Dub,, Enfield 
House, Camden. 

Graham, Hon. Wm., M.L.C., Stratheam House, Warerley. 

Ghreaves, W. A. B., Armidale. 

Ghiffiths, Frederick C, Macquarie-street. 

Griffiths, G. Nerille, The Domain, Sydney. 

Grundy, F. H., 188, Pitt-street. 

fGumey, T. T., M.A. Cantab,, Fellow of St. John's College, 
Cambridge, Professor of Mathematics and 19'atural Phi- 
losophy, uniTersity of Sydney. 



Hale, Thomas, Gresham-street. 

Hall, Richard T., Seaton House, Crown-street, Surxy Hills. 

Hardy, J., Hunter-street. 

HargniTe, Lawrence, 94, Upper William-street. 

Harrison, L. M., Bell's Chambers, Pitt-street. 

Hart, LudoTico, Government Printing Office. 

HaTiland, S. Cyril, Civil Service, Five Dock. 

Hawkins, H. S., M.A., Balmain. 

Hay, The Hon. Sir John, X.C.M.G., M.L.C., M.A. QUugem, 

President of the Legislative Council, Rose Bay, WooUahra. 
Heaton, J. H., Town and Covntty Office, Pitt-streets 
Helsham, Douglass, York's Terrace, Glebe. 
Henry, James, 754, Gkorge-street. 
Herbom, E. W. L., Yietoria-street, Darlinehurst. 
Herbom, Eugene, 818, Yietoria-street, Darlinghursl 
Heron, Henry, solicitor, 49, Hunter-street. 
Hewett, Thomas Edward, Observatoiy, Sydney. 
I Hill, Edward €., C.M.Z.S., Rose Bay, Woollahra. 
Hindson, Lawrence, Careening Cove, North Shore. 
Hirst, G^. D., 379, G^rge-street. 
Hodgson, Rev. E. G., M.A. Oxon,, S.C.L., Yice* Warden of 

St. Paul's College, IJniversity. 
Holt, The Hon. Thomas, M.L.C., The Warren, near Sydney. 



ZZTU 



1876 



1870 
1877 
1878 



PI 



1876 
1877 



1878 
1876 

1S76 

1874 
1*77 
1876 

1876 
1887 
1877 
1874 
1877 

1863 

1876 
1878 



1873 

1877 
1873 

1874 
1877 



Holroyd, Artber Todd, M.B. Comtah.^ M.D. Bdin,^ F.L.8., 
F.Z.S., F.B.a.S., Master-in-Equi^, Sherwood Sombe, 
Pamnukttft. 

Horton, Ber. Thtmas, Ina Terrace, WooUahra. 

Home, J. K., Ckxmui Cottage, Yaas. 

Hunt, Bobert, F.Q-.S., Deputy Master of the Boyal Mint, fijdnej. 



Tody, Thoa. B., Oazcoar. 

Innes, Sir J. G«orge L., Knt., Darlinghnr«t. 



PI 



Jackson, Arthur Lerett, Gbvemment Printing Office. 
Jaekaon, Henry William, L.B.C.S. S^n,^ lie. B. Phys., Sdin., 

130, Phillip-street. 
Jenkins, Bichard Lewi*, M.B.CJ3., Nepean Toweia, Douglaes 

Park. 
Jennings, P. A., Edgecliffe Boad, Woollahra. 
Jennines, W. £., B.A., Mining Department, Sydney. 
Jones, James Aberdeen, Lia B.O. Phys. Sdin., Booth-street, 

Balmain. 
Jones, Bichard Theophilus, M.D. Svdn., L.B.C.P. Edin,, Ashfield. 
fJones, P. Sydney, M.D. Lond., F.B.C.S. JBng,, ColU^street. 
Jones, Bdward Lloyd, 345, G^i^e-street, Sydney. 
Jones, James, Bathurst-street. 
Jones, Ghriffith Eyan Busaell, B.A., Sjfd., 382, Crown-street, 

Sniry Hills. , 

Joeephson, Joshua Frey, F.(}.S., District Court Judge, Enmore 

Boad, Newtown. 
Josephson, J. P., 253, Macquarie-etreet Korth. 
Jottbert, Kuma, Noumea. 



Keele, ThoB. Wm., Harbours and Bivers Department, Phillip- 
street. 
Keep, John, Brouffhton, Leichhardt. 

Kennedy, Hugh, B.A. Oxim, s Begistrar of the Sydney ITniver- 
sity. 
I Kinff^ Philip G-., William-street, Double Bay. 
^ Xinloch/John, M.A., Hurlstone College, Ashfield. 
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Elected. 
1878 
1877 
1874 
1875 
1877 
1878 
1878 
1878 



1867 

1876 
1874 
1876 

1859 

1874 
1872 
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P6 
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Knoggs, Saml. J., M.D., Newcastle. 
Knox, Edward, jun., Fiona, Double Bay. 
Knox, Guorge, M.A., Cantab., King-street. 
Knox, Edward, 24, Bridge-street. 
Kopi»ch, G-., Telegraph Department. 
Erctsehmann, Joseph ; care of Mr. Moss, Hunter-street. 
Kyngdon, F. B., 221, Darlinghurst Boad. 
Kyngdon, Fred. H., M.D. Aberdeen; L.S.A.,Z.; M.B.CJ9., S.j 
CM., Aberdeen, North ftJhoro. 



1876 
1874 
1876 
1877 
1878 



1876 
1876 
1874 

1878 
1859 
1868 
1877 
1876 



Lang, Bev. John Dunmore, D.D., M.A« Glasgow, Jamison-street. 

Obiit August 8, 1878. 
Langley, W.E., Herald Office, Sydney. 
Latta, G-. J., O'Connell-street. 
Laure, Louis Thos., M.D. Surg. Uniy. FarU, 138, Gastlereagh- 

street. 
fLcibius, Adolph, Ph. D. Seidelberg, Senior Assayer to the 

Sydney Branch of the Bo.yal Mint, Hon. Secretary. 
Lenelian, Henry Alfred, Sydney Observatory, 
f Liversidge, Archibald, F.C.S. ; Fel. Inst. Chemistry of Gft. Brit. 

and Irl. ; F.a.S. ; F.L.S. ; F.B.G.S. j Assoc Boy. Soh. 

Mines, Lond. ; Mem. Phy. Soc. London ; Mem. Mineralogical 

Soc. Gt. Brit, and Irel. ; Cor. Mem. Boy. Soc. Tas. ; Cor. 

Mem. Senckenberg Institute, Frankfurt; Cor. Mem. Soc. 

d'Acclimat. Mauritius ; Hon. Fel. Boy. Hist. Soc. Loud. ; 

Mem. Min. Soc. of France ; Professor of Geology and 

Mineralogy in the University of Sydney, Hon. Secretary, 

Union Club. 
Living, John, Marsaloo, North Shore. 
Lloyd, George Alfred, F.B.G.S., O'Connell-streot. 
Lord, The Hon. Francis, M.L.C., North Shore. 
Lord, George Lee, Woolloomooloo. 
Low, Hamilton, 139, Phillip-street. 



M'Carthy, W. F., solicitor, Pitt-street. 
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G-x5TLsaasir, 

The absence of our higlilj esteemed Senior Vice-President 
must be a subject of great regret to all of you, more particularly 
when it is known that bis absence is not a matter of choice, but 
of necessity, forced upon him by failing health, and it is 
especially so to myself, upon whom devolves the duty of opening 
this year's Session. I may venture to say that nothing has con- 
duced more to the success of the Boyal Society, and rendered its 
meetings at the same time both instructive and popular, than 
meeting under the presidency of a gentleman of such varied 
scientific attainments and general mental accomplishments as 
are concentrated in the person of the Bev. W. B. Clarke. 

Whilst the Institution affords ample scope for every class of 
workers amongst us — for the man of reading as well as the geologist 
or naturalist — the laborious collector of facts must always hold 
the first rank amongst us ; and foremost in this rank stands the 
name of our venerable Vice-President, whose researches into the 
geological formation of this country would fill volumes, and 
whose contributions to this Society have done so much to illus- 
trate the Natural History of Australia. 

In a new country like this, whilst we may not, perhaps, look 
for great original thinkers or investigators of the calibre of 
Darwin, l>pdall, or Huxley, we may be well satisfied to have 
amongst us so accomplished a geologist as Mr. Clarke; and 
although it may be true that his unobtrusive labours in the 
field of science have not met with that public recognition to 
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wMch, in the opinion of liis friends and admirers, tlieir impor- 
tance entitles them, I venture to suggest that this arises rather 
from the lack of scientific knowledge amongst us than from any 
lack of generous sympathy or appreciation of the services which 
he has rendered to the country. But however this may be, it 
must be as gratifying to our venerable friend as to ourselves to 
know that his labours have met with flattering commendation 
from the moat eminent men of science in Europe — that his name 
has been enrolled in the list of Members of some of the chief 
Scientific Societies of the Mother Country, and occupies a high 
place amongst the leading geologists of the day. I should parti- 
cularly mention the honor conferred upon Mr. Clarke in the year 
187G, by the Eoyal Society of England, in his election to a 
Eellowship — first, for valuable geological work in classifying the 
rocks of New South Wales; secondly, for services rendered in 
the discovery and development of gold-fields; thirdly, for his 
contributions to knowledge, amounting to upwards of fifty, 
published since 182G, in the Journals of the Geological and 
Meteorological Societies, and elsewhere ; and, fourthly, for the 
important part taken by him in the re-founding of the Boyal 
Society of New South Wales, and in the promotion of scien- 
tific knowledge in the Colony. Hero we have an epitome of 
Mr. Clarke's valuable labours in the cause of science, as set forth 
in the " Journal of the Boyal Society of England," which stamps 
him as a man of whcmi the Colony has reason to be proud. 

The spread of a taste for scientific inquiry is one of the leading 
objects of our Society. With this view the difierent Sections 
hold their meeting?, and with what degree of success may bo 
gathered from the records of their proceedings published in the 
Society's Journal for the past year. Doubtless we are all of us, 
each in his own sphere, anxious to promote this object, and to 
direct our efforts to make the Institution the vehicle of practical 
rather than theoretical science. Those who can collect facts 'wiU 
oommunicate them to the Society, so as to give valne and interest 
to its proceedings ; and Htkoae who, like myself, have no apeeiftl 
fldentific knowledge will endeavour to combine those general 
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fldentific facts which may come within the range of their observa- 
tion, or which can be collected from scientific literature in a form 
to enliven our meetings, and to make them at the same time both 
attractiye and instructiye. 

In order, then, to keep alive an interest in all the higher 
branches of science, we must not allow to pass unheeded the 
great discoyeries and expansions of thought which characterize 
the age in which we live, and which in Europe as well as in 
America are traversing the realms of nature at greater depths 
than haye hitherto been sounded, and continuallj stirring up 
to greater efforts the inquiring intellects of the master-minds 
of the present generation. In pursuance of this view. I propose 
to lay before you to-night a slight sketch of the progress of 
science during the past year, in those phases of it which will 
interest not scientific men only, but all who regard with general 
interest the investigations and discoveries which mark the stirring 
times in which our lot is cast. 

Eoremost, I think, in point of interest is the Telephone of Pro- 
fessor Ghraham Bell, which may be claimed as a British invention. 
Mr. Bell, a natiye of Edinburgh, originated the idea whilst 
enaged in the work of teaching the deaf and dumb to speak, in 
Boston, United States. His researches began with the produc- 
tion of musical sounds by means of electrical telephony. It is 
generally supposed that the dumb are mute because they are 
deaf, and that when they know how to regulate the action of 
their yocid organs they can articulate with comparative facility. 
In his attempts to perfect his system of teaching it occurred to 
Mr. Bell that if, instead of presenting to the eye of his pupils a 
system of symbols, he could make visible ' the vibrations of tibe 
air, a great step would be gained in teaching them to articulate. 
To this end Mr. Bell directed all his energies. Employing appa** 
mtns by which he had been producing undulatory currents of 
fUediricity for the purpose of multiple telegraphy, Mr. Bell 
attached a rod loosely by one extireiniiy to the uneoyered pole of 
amagmt, and fastened the other extremity to the centre of a 
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stretched membrane of gold-beater's skin. He supposed that 
upon speaking in the neighbourhood of the membrane it would 
be thrown into vibration, and cause the steel rod to make a 
corresponding motion, thereby occasioning undulations in the 
electrical current that would correspond to the vibrations in the 
density of the air during the production of sound ; and further^ 
that the change in the intensity of the current at the receiving 
end would cause the magnet there to attract its rod so as to 
copy the motion imparted to that at the sending end. 

Mr. Bell's first eiperiments were not altogether successful, 
but, persevering in his efforts, he at last produced a model which 
consisted of a permanent magnet with a coil of wire round it, 
and an iron plate in front, which produced audible results. The 
vibration of the voice caused the vibration of the iron plate, that 
vibration produced a current of electricity, the current of elec- 
tricity caused a variation of power in the magnet in the distant 
instrument ; the variation of power in the distant magnet caused 
the iron plate in front of the magnet to vibrate, and that vibration 
produced a sound. Thus the voice was converted into electricity 
at one end, and electricity became voice at the other end. 

Such was the instrument that Mr. Bell sent to the Centennial 
Exhibition at Philadelphia, and the following is the official report 
of Sir William Thomson upon it : — " Mr. Alexander Qraham Bell 
exhibits apparatus by which he has achieved a result of trans- 
cendent scientific interest — the transmission of spoken words by 
electric currents through a telegra|)h wire. To obtain this result^ 
Mr. Bell perceived that he must produce a variation of strength 
of current in the telegraph wire as nearly as may be in exact 
proportion to the velocity of a particle of air moved by the 
sound, and he invented a method of doing so— a piece of iron 
attached to a membrane, and thus moved to and fro in the 
neighbourhood of an electric-magnet — ^which has proved perfectly 
successful. The battery and wire of this electro-magnet are in 
circuit with the telegraph wire and the wire of another electro- 
magnet at the receiving-station. This second electro-magnet baa 
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a solid bar of iron for core, which is connected at one end by a 
tiiick disc of iron to an iron tube surrounding the coil and bar. 
The free circular end of the tube constitutes one pole of the 
electro-magnet, and the adjacent free end of the bar core the* 
other. A thin circular iron disc, held pressed against the end of 
the tube bj the electric-magnetic attraction, and f r^e to yibrate 
through a very small space without touching the central pole, 
constitutes the sounder by which the electric effect is recouYerted 
into sound. With my ear pressed against this disc I heard it 
speak distinctly several sentences. • • • I need scarcely^ 
say I was astonished and delighted ; so were others, including 
some judges of our group who witnessed the experiments and 
rerified with their own ears the electric transmission of speech. 
This, perhaps, the greatest marvel hitherto achieved by the 
electric telegraph, has been obtained by appliances of quite 
a homespun and rudimentary character. With somewhat more 
advanced plans and more powerful apparatus, we may con 
fidently expect that Mr. Bell will give us the means of making 
voice and spoken words audible through the electric wire to an 
ear hundreds of miles distant." * 

Inspired by so flattering a verdict,«Mr. Bell returned to his 
experiments with renewed enthusiasm, and in 1877 he subjected 
his instrument to a series of experiments in America, of which, 
if not greatly exaggerated, the accounts we have received are 
perfectly astounding. We read of concerts being heard at 
places forty-three miles distant, and telephonic communication 
being carried on between Boston and New York, a distance of 
250 miles. The first practical application of the telephone is- 
stated to have been made in May, 1877, by the Water Board of 
Cambridge, in the State of Massachusetts, who established tele- 
phonic communication with the waterworks at Freshpond, in 
Older to facilitate the sending of messages. Now more than 500 
houses in New England hold telephonic communication, and 
more than 3,000 telephones are said to be in operation in the 
United States. 
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The invention was introduced into England last year, 
where it has received marked attention. Telephonic com- 
munication has been established between the mainland and 
Jersey. Several business houses have been connected with the 
private residences of their principals, whilst at' the Presco1;t 
Colliery, near Liverpool, remarkable success has attended some 
experiments made under the superintendence of Sir W. 
Thomson. In these experiments 600 yards of ordinary electric 
wire were used, the end in one instance being at the bottom of 
the pit, while the other end, to which the tubes or trumpet-like 
orifices, which resemble ordinary stethoscopes, were attached, 
were brought into the o£5ce of the Company, some distance from 
the pit's mouth. While one of the Q-ovemment Colliery Inspec- 
tors and others went to the bottom of the pit, the majority of 
the audience remained in the office. Complete success crowned 
the experiment — which was merely to test the telephone as a 
means of communication. Questions asked in the office were 
answered instantaneously from the pit — even the cheering of the 
colliers at a distance from the instrument was distinctly heard. 
The telephone was afterwards applied to test the ventilation of 
the mine, and so adjusted in connection with the air-measurer 
in the mine, that the overseer above ground could ascertain at 
once at what rate of current the air was running in the mine. 
It is hiardly possible to conceive a greater benefit to colliers 
than this discovery entails. Sir William Thomson expressed his 
own amazement at the great improvement which the instrument 
had undergone since he tested it at Philadelphia, and stated that 
if such admirable results had been accomplished by the telej^hohe 
while still in embryo, what may not be hoped from the future P 

At the meeting of the British Association in Plymouth, in 
August last. Professor Graham Bell himself explained the pro- 
cesses by which the telephone had been brought to its present 
state. He stated that it had been evolved from a study of the 
mechanism of the human ear. What ultimate form it might y«t 
assume he did not know ; it was as yet only in its embryo state ; 
experiments and investigations were still being carried on by> 
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Umself and other scientific friends. Mr. Freece conducted 
scnne experiments on tlie same occasion by placing the meeting 
in connection with the G-uild Hall, and in a very short time a 
Terse of " 6od saye the Queen," as played on a harmonium, was 
distinctly heard. A song, with chords, was afterwards played 
which was clearly heard by numbers of the audience seated near 
this instrument. But Mr. Bell stated in reply to a question 
that the report that a concert had been heard in America by 
means qt the telephone was not correct. We may not unreason- 
ably hope that our able Superintendent of Electric Telegraphs 
will farour this Society with some experiments in connection 
with this remarkable instrument during the course of the 
present session. 

In the month of December Professor Tyndall communicated 
to the Boyal Society the results of certain experiments made 
by him in relation to " spontaneous generation," which had 
been confirmed by further experiments during a summer resi- 
dence in the Alps. This question has for years been one of 
interest and experiment by men of science ; but it appears 
now to be determined that the theory of spontaneous generation 
of infusoria — ^the lowest forms of which, called bacteria, are the 
known agents of putrefaction — must be abandoned. The 
method by which boiling has been employed to destroy germs in 
the infusion used has been thoroughly tested. The difficulty of 
killing germs in the infusions, and the difficulty of being sure that 
the infusions were opened in air free from germs, appear to have 
led to the belief in spontaneous generation and to the early mis- 
takes in connection with the subject. In a lecture before the 
Boyal Institution, in June last. Professor Tyndall showed that 
oxygen was necessary to the life of these low organisms. Hence 
ilie idea of sterilizing the infusions by depriving them of air. 
l%is was done with perfect success. Subjecting an infusion for 
fotir or fite hours to the action of the Sprengel pump, and after- 
wards to one minute's boiling, with a view to extinguish its 
already exjuring life, germs were completely destroyed. A 
smute thus aecompHshed what three hundred sunutes in the 
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presence of air had failed to accomplisi). Nor is the efEect here 
mentioned to be asoribed to a mere suapeusion of the life of the 
germs. They are deprived of life when they are deprived of air ; 
for when after a sufficient time gormless air is restored to the 
infusions it fails to revive them. There is a singular similarity 
between the vital actions of these lowest organisms and those o£ 
the highest. Privation of oxygen stifles both hi(;h and low, and 
excess of oxygen poisons both. Professor Tyndall concludes by 
saying that he is led inexorably to the conclusion that no evi- 
dence of " spontaneous generation** exists, and that in the low- 
est as in the highest of organized creatures the method of nature 
is that life shall be the issue of antecedent life. A perusal of 
Professor Ty'^^*^^'^ paper on the subject, contributed to the 
NineieBTiih Century Bevieic, in January last, will well repay any 
one who will take the trouble to look it up. Professor Sander- 
son, who at one time favoured the belief in the possibility of 
spontaneous generation, has since announced himself as entirely 
in accord with Professor Tyndall on the general question. 

The important researches of Mr. Dallinger and Mr. Drysdale on. 
the origin and development of minute and low forms of life, which 
were communicated by Mr. Dallingcr to the Boyal Institution in 
May last, being closely allied to the question of spontaneous 
generation, call for parsing notice. After years of special train- 
ing for the work, these gentlemen watched in turns through a 
powerful microscope the whole life and reproduction of a monad. 
The largest specimens examined by them were the one-thou- 
sandth of an inch when young, and four- thousandths of an inch 
when adult. The spores were so small that it required a magni- 
fying power of 5,000 diameters to see them as they began to- 
grow. Among other points of interest, they obseryed that while 
it was possible for monads to live with a gradual change of 
temperature from 45^ to 125^, any sudden increase of heat was 
fatal ; and that, whilst adults could stand 140^, the spoies could 
live for ten minutes in a temperature of 300^. 

In December last, Professor Stokes communicated to the BoyaL 
Society some of the latest investigations of the radiometer, and set 
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forth in his paper the many difficulties which surround the problem 
— a problem which, inyolying the consideration of so many apparent 
anomalies, seems to suggest the need for re-examination of some 
of the accepted theories in physics. Most of us are familiar 
with the small glass vacuum bulbs enclosing the rotating discs, 
which are shown in tlie windows of philosophical instrument 
makers, and no doubt many have noticed the greater rapidity of 
rotation when much light is thrown upon them than when there 
is little light. When the instrument was first invented it was 
thought to be conclusively shown that the rotation resulted from 
a hitherto unknown mode of action of light. The fact that tho 
light of a candle would cause a radiometer to rotate, even when 
the light was passed through a solution of alum, which is 
believed to stop all radiant heat, was put forward as a triumphant 
proof that an important discovery with regard to light had been 
made. A multitude of experiments were, however, soon brought 
to demonstrate that heat unaccompanied by light would pro- 
duce the same results. The theory of the mechanical action of 
light had therefore to bo given up, and many and various experi- 
ments were made to solve the question of ^* repulsion resulting 
from radiation." Mr. Stoney gave the results of his experi- 
ments to the Royal Society in connection with tho question ; 
and subsequently Mr. Crookes, in April, 1877, exhibited to the 
same Society a form of radiometer differing so far from the 
ordinary instrument that he proposed to give to it tho name of 
'' otheoscope." In tho radiometer the alternate sides of tho 
discs of tho fiy are bright and dark ; in the otheoscopc the 
heater is stationary, and the cooler rotates. In the radiometer 
the glass bulb is an essential pait of the machinery, for without 
it the fiy would not move. In the otheoscope Mr. Crookes 
believes it is only useful to preserve the requisite amount of 
rarefaction. The unsolved rnvstcriis which still enshroud it give 
to the radiometer an interest second to none amongst tho scien- 
tific problems of the present day. 

I dare say most of you may remember the visit of 
E.M.S. ''Challenger" to this port, and some of you may 
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have had the pleafore of becoming acquainted with Ifr. 
Moselej, the naturalist, on board that ship. In the early 
part of the past year that gentleman published a yery interesting 
paper on the colouring matter of yarious animals, especially of 
deep sea forms, in which are mentioned some interesting facts 
referring to light in ocean depths. At a depth of 60 fathoms 
it has been proved that light has no eifect on sensitized paper, 
and it is considered probable that at a depth of from 1,000 to 
2,000 fathoms solar light has no efEect. At a depth of 450 and 490 
fathoms respectively, two blind decapod crustaceans were dredged 
up in the '* Challenger " expedition ; and other forms without 
the eyes possessed by their shallow water congeners were found at 
various depths. Other animals, however, living in yery deep water, 
were found to have very large eyes ; hence it seems to Mr. Moseley 
fair to infer that some kind of light must exist. He mentions 
that all the deep-sea alcyonarians dredged up were highly 
phosphorescent, and suggests that there are probably large areas 
peopled by these ; so that there may probably be illuminated 
patches in the ocean with dark tracts between. He furth^ 
threw out this interesting idea, — that it is quite conceivable that 
animals may exist to which obscure heat rays may be visible, and 
to such even men and animals generally would appear constantlj 
luminous. 

The periodicity of Indian famines has been another sub- 
ject of importance which has engaged the attention of the 
leaiaiedin investigations of this nature. The question between 
these and the sun spot period has been discussed, but the theoiy 
has yet to be worked out to a practical conclusion. The theory 
is that the rainfall rises and falls as the sun spots increase or 
decrease, and that the minimum of the solar spots is the period 
of the maximum sun heat, which prevents the atmospheric water 
supply condensing into rain clouds. A trained observer has 
been sent out to India to arrange for the taking of daily photo- 
graphs of the sun, and we may know more by and by as to the 
merits of this problem. This is a question so full of interest to 
ourselves that I dare say our own able and indefatigable 
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Astronomer may have had his attention directed to the subject ; 
and if so we may hope to be favoured with the results of his 
observations before the present session of our Society closes. 

The Astronoaier Boyal has during the past year issued a report 
on the Transit of Venus Expeditions, and intimated that when 
the photographs of this transit have been measured and worked 
out another report may be required. The observations of our 
own Astronomer were, it is well kno\ni, amongst the most valu- 
ably of the contributions offered towards the solution of the 
problem of the earth's distance from the sun, and the result of 
the working-out of the calculations gives the mean distance as 
equal to 93,300,000 miles. 

Mr. Eomane's observations on the ner?es of jelly-fish, 
communicated to the Boyal Institution in May last, 
were a valuable contribution in the direction of our know- 
ledge on the evolution of nerve and nerve systems, possess- 
ing additional significance when considered in connection with 
Mr. Herbert Spencer's " Principles of Psychology"; whilst the 
studies of Mr. Osborne Beynolds, on vortex motions in fluids, 
which were communicated to the Physical Society, and which 
may be illustrated by puffing rings of smoke into the air, will, it 
is believed, when further carried out, afford many valuable data 
in shipbuilding, as well as in other ways. His communication 
to the British Association " On the difference of the steering of 
steamers with the screw reversed when under full way and 
when moving slowly," is specially valuable to such a maritime 
country as G-reat Britain. 

But I must not attempt to pursue this interesting inquiry 
further to-night. It would be impossible within the limits of 
an aiddress of this kind to follow out and bring under notice 
the progress that has been made in all the departments of 
science in the Mother Country, and I must now return to 
inatters of local concern calling for notice at my hands. In the 
first place, I should call attention to the work that has been 
done by our own Sections towards the promotion of the 



12 AJmriTEBSABT ADDBE8S. 

scientific objects of the Society. It is both interesting and im- 
portant, covering as it does the fields of — 1. Astronomy and 
Physics ; 2. Chemistry and Mineralogy ; 3. Geology and 
Paleontology ; 4. Botany ; 5. Microscopical Science ; G. G^eo- 
graphy and Ethnology; 7. Literature and Fine Arts; 8. Medical 
Science ; 9. Social and Sanitary Science. Good work has been 
done in nearly all of these Sections, for particulars of which I 
must refer you to the Journal of the Society. 

In addition to the interesting address delivered by your lato 
Vice-President (Mr. H. C. Eussell) at the opening of the session 
■of 1877, seventeen papers were communicated to the Society, 
which will be found at length in the Journal of the Society's 
proceedings. Of these papers perhaps the most noteworthy are 
those of Mr. Tenison Woods i-^lst. On " the Tertiary Deposits 
of Australia.'* 2nd. On *' tho palteontological evidence of 
Australian Tertiary formation**; and 3rd. On " some Australian 
Tertiary Corals." And next to these, the two papers by the 
Eev. W. B. Clarke, on ^^ Dromomis aittlralis, a new fossil 
gigantic Bird of Australia," and '* Sthenurtu minor, a new fossil 
<3xtinct species of Kangaroo," — as illustrative of the geological 
history of animal forms long since passed away — are full of 
interest to the palseontologist. Professor Huxley, in a lecture 
delivered at the Eoyal Institution last year on " the History of 
Birds," says that there is not one of tho distinctive characteristics 
of birds as they now exist but has to be given up as a 
■characteristic in looking at fossil forms. How true this may be 
of the fossil remains discovered in Australia further researches 
may be necessary to determine. He further says that the 
discoveries to which he alluded, if they did not indicate the 
actual gradation between birds and reptiles, did show tho 
intermediate forms that had existed. 

The report of the Council which has been road to you 
by the Honorary Secretary, dealing, as it does most fully, 
with all the details of the Society's position and progress 
•during the past year, relieves mo of the duty of laying 
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tliese matters before you ; but I canuot help . noticing 
the munificent gift of Mr. Thomas Walker towards the 
Building Eund of our contemplated new Home. This instance of 
liberality on the part of a gentleman not boimd to us by member- 
ship ought to animate us with greater zeal in the cause we have 
in hand, and instigate us to greater efforts to secure for the 
Socieiy a permanent habitation. 

In his last address the Bev. W. B. Clarke laid great stress 
upon the obtaining of a Charter for the Society, and I may 
Tenture to say that the announcement that has been made 
to-night will afford to him in his sick room the pleasing prospect 
of a speedy accomplishment of his aspirations in that behalf. 
Whether the Home should precede the Charter or the Charter 
should precede the Home has been a moot point amongst us. 
We now see an early prospect of obtaining the one, and can have 
no difficulty, I apprehend, whenever we see fit to apply for it, in 
obtaining the other. But whilst the one and the other will give 
stability to the Society, we must never forget that, upon the 
indiyidual efforts of its members to collect facts and to supply 
information in a manner to attract attention and to stimulate 
thought and discussion, rest the popularity, the usefulness, and 
the success of the Institution. 

And now gentlemen, before closing this address, I will ask you 
to favour me with your further attention for a few minutes, 
whilst I submit to your notice a very remarkable and interesting 
piece of information contributed by Mr. Henry Bessemer to the 
fRmev newspaper, in the month of January last. It is headed 
* A Billion dissected." Few, if any of us, are I dare say aware 
of the vastness of the quantity expressed in that little word, and, 
as I have not seen the information reproduced in this Colony, I 
make no apology for appending it to my address, being assured 
tiiat you will not grudge the time occupied in listening to its 
veiy remarkable revelations. 

He says: "It would be curious to know how many of your 
mders have brought fully home to their inner consciousness the 
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real significance of that little word ' billion * which we have seen 
of late 80 glibly used in your columns. There are, indeed, few 
intellects that can fairly grasp it and digest it as a whole ; and 
there are, doubtless, many thousands who cannot appreciate its 
true worth even when reduced to fragments for more eacy 
assimilation. Its arithmetical symbol is simple and without 
much pretension ; there are no large figures — ^just a modest 1 
followed by a dozen ciphers, and that is all. Let us briefly take 
a glance at it as a measure of time, distance, and weight. 

*' As a measure of time, I would take one second as the unit, 
and carry myself in thought through the lapse of ages bai^k to 
the first day of the year 1 of our era, remembering that in all 
those years we have 365 days, and in every day just 86,400 
seconds of time. Hence, in returning in thought back again to 
this year of grace 1878, one might have supposed that a billion 
o{ seconds had long since elapsed ; but this is not so. We have 
not even passed one-sixteenth of that number in all these long 
eventful years, for it takes just 31,687 years 17 days 22 hours 
45 minutes and 5 seconds to constitute a billion of seconds of 
time. 

** It is no easy matter to bring under the cognizance of the 
human eye a billion objects of any kjnd. Let us try in imagina- 
tion to arrange this number for inspection, and for this purpose 
I will select a sovereign as a fiuniliar object Let us put one on 
the ground and piLe upon it as many as will reach 20 feet in 
height ; then let us ph&ce numbers of similar columns in dose 
contact, forming a straight line, and making a sort of wall 20 f eei 
high, showing only the thin edges of the coin. Imagine two 
such walls running parallel to each other and formings as it 
were, a long street. We must then keep on ext^iding thess 
walls for miles — ^nay, hundreds of miles, and still we shall ba 
far short of the required number. And it is not until we hsTe 
extended our imaginary street to the distsnee of 2,8864 miles 
that we shall have presented for inspection our one billion of 
coins. 
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^Or in lieu of this arrangement we may place them flat upon 
lie grotmdy fonning one continuous tine like a long golden 
^liain, with every link in close contact. But to do this we must 
pass oyer land and sea, mountain and valley, desert and plain, 
crossing the Equator, and returning around the southern hemi- 
i^here through the trackless ocean, retrace our way again across 
the Equator, then still on and on, until we again arrive at our 
starting point; and when we have thus passed a golden chain 
around the huge bulk of the earth we shall be but at the 
beginning of our task. We must drag this imaginary chain 
no less than 763 times round the globe. If we can further 
imagine all these rows of links laid closely side by side and every 
one in contact with its neighbour, we shall have formed a golden 
band around the globe just 52 feet 6 inches wide ; and this will 
represent our one billion of coins. Such a chain, if laid in a 
straigbt line, would reach a fraction over 18,3281^5 miles, the 
weight of which, if estimated at i oz. each sovereign, would be 
6,975,447 tons, and would require for their transport no less than 
2,325 ships, each with a full cargo of 3,000 tons. Even then 
there would be a residue of 447 tons representing 64,081,920 
sovereigns. 

" For a measure of height let us take a much smaller unit as 
our measuring rod. The thin sheets of paper on which these 
lines are printed, if laid flat and firmly pressed together in a 
well-bound book, would represent a measure of about l-333rd 
-of an inch in thickness. Let us see how high a dense pile formed 
by a billion of these thin paper leaves would reach. We must, 
in imagination, pile them vertically upward, by degrees reaching 
to the height of our tallest spires ; and passing these, the pile must 
grow higher, topping the Alps and Andes and the highest peaks 
of tiie Himalayas, and shooting up from thence through the fleeq^ 
douds, pass beyond the confines of our attenuated atmosphere, 
and leap up into the blue ether with which the universe is filled, 
standing proudly up far beyond the reach of all terrestrial things ; 
still pile on your thousands and millions of thin leaves, for we 
are only beginning to rear the mighty mass. Add millions on 
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millions of sheets, and thousands of miles on these, and still the 
number will lack its due amount. Let us pause to look at the. 
neat ploughed edges of the book before us. See how closely lie 
those thin flakes of paper, how many there are in the mere width 

* * 

of a span, and then turn our eyes in imagination upwards to our 
mighty column of accumulated sheets. It now contains its 
appointed number, and our one billion of sheets of the Times 
superimposed upon each other and pressed into a compact mass 
has reached an altitude of 47,348 miles. 

'' Those who have taken the trouble to follow me thus far will, 
I think, agree with me that a billion is a fearful thing, and 
that few can appreciate its real value. As for trillions and 
quadrillions, they are simply words, mere words, wholly incapable 
of impressing themselves on the human intellect.** 

I think you will all agree with me that the moral conveyed in 
this communication is not the least interesting nor yet the least 
instructive feature in it. 
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Ik Pebruarj, 1874, I visited Tasmania for a missionary tour 
throughout the islandy'and for nearly three years traversed its 
various districts. I had thus an opportunity of becoming 
acquainted with all the inhabited portions, except the north-wen 
and two or three places on the east coast. I sometimes resided 
for weeks together in some localities, and on the louth coast made 
frequent journeys on foot amongst the splitters and fishermen 
on that part of the island. These journeys gave me leisure 
for observation, and I was able in some small degree to increase 
the knowledge of Tasmanian natural history. Many of the 
notes made have been published, and some I hope still to 
place in an available shape before the public Some are of a 
strictly technical character, but some have a more simple and 
popular aspect. Such, for instance, are the notes made upon the 
forests and timber resources, and I venture to think it may be 
worthy of a place in the Boyal Society's proceedings if I bring 
before them what I have been able to note on this subject. It is 
weU known that Tasmania has in its timber one of its very great 
industrial resources, and a more intimate knowledge oi what 
these are cannot fail to be of service to the public. 

Tasmania may be said generaHy to be a thickly timbered 
country. With the exception of tne table-lands and the slopes 
between the main ranges and the sea, the soil is usually clothed 
with forest. But these forests are not the timber-producing 
forests of the islands. These are confined to a few localities, ana 
are limited in extent. They are only found in the narrow deep 
gorges and gullies proceeding from some of the highest moun- 
tains. They do not appear to be confined to any particular soil, 
though some of the best are found on modem (Tertiary) basaltic 
rocks ; neither are they confined to any particular heieht above 
the sea level. The fine timber near the Mill-house Puis grows 
in guUies 1,000 feet and more above the sea, while the forests on 
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the banks of tlie Huon and Kermandee descend right down to 
the beach. The aspects of these forests are most peculiar, and 
quite different irom the thickly timbered country of other parts 
of the island. The vegetation is dense and almost tropical in 
character. The most conspicuous objects are the tall ana taper- 
ing blue gum trees, by which name I shall always refer suhse- 
quently to the Eucalyptus globulus. They grow so close together 
as quite to shut out the prospect, but so straight and wand-like 
that the slim lines of bark look like fine ornamental grainincp. 
They are of immense height; 200 feet without a branch 
is not at all uncommon, and there are very many trees ranging 
from 800 to 400 feet high. Long bands of bark nang down from 
their sides and across their branches, and these when set in 
motion by the wind keep up a constant rattle and creaking, 
filling the gloomy forest witn the strangest echoes and soundS. 
The great height of the trees would never be imagined from the 
aspect they present. As they always grow on very steep slopes 
and never crown the summit of the ridges, their height is lost 
aeainst the adjacent ranges. It is only when standing at the foot 
of their moss-covered stems, where the roots rise gracefully up 
around from the buttress-like base, twisting and turning round 
the bole like massive moorings, that one gets an idea of their 
enormous size. Far above one's head, twinUing in the daylight, 
.which contrasts so strongly with the sombre green atmosphere 
around, a moderate tuft of leaves is seen at the summit of the 
graceful yet massive stem. The branches look nothing beside 
tiie butt, and in reality the effect of the crown with the straggling 
branches and ragged untidy strips of bark is disappointing and 
insignificant. Here the true rugged character of the Ikteahfptus 
asserts itself, which is in the strongest contrast to the regular and 
80 extremely graceful stem. Seside the E. globulus there is 
always a very dense growth of other but smaller trees. In Tas- 
mania it is generally what is called sassafras (Atherosperma 
moschaitm), muskwood {Olearia argophylla), beech (^Fagus am- 
ninghamt), pine (JFrenela rhomboidea). Underneath this there is 
always an almost impenetrable scrub of pear tree (Fomaderris 
Mipticd)y stinkwood (Ziera smiihit), varied with fern trees, 
rarely any other than Dicksonia antarticay with an undergrowth 
of JLomaria patersoni, &c. Sometimes the forest is a little 
changed in appearance by a dense growth of Bedfordia salieina^ 
Olearea rosmarinifolia, Senecio lauius, ausiralis, and velleioides^ 
Olearea viscosa* and glandulosa, Aster ramulosus^ &c. ; and it is 
very beautifully covered over with the showy blossoms, or still 
more showy seed-vessels, of the Clematis aristata. 
^■■^— ^"^^^11 I II ■■ - ■ .1 ^— ^— ^^--^— -^^— 

* It ifl O. viseosa which is said to have a xniuky odour, bati harenefvr 
obtOTcd it, except on O. argopAyUa. 
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To a casual observer there seems to be absolutely no difference 
between these forests and those of the Dividing Bange in 
Yictoria ; as, for instance, on the Upper Tarra and along the 
Wood's Point Boad, the great bulk of the vegetation is certainlj 
the same. Thus the Olearea rosmarinifoliay Aster ttellulatw^ 
and ramulosus, PomaderrU elliptica and Bedfordia salicina meet 
the eye on every side. The two last, indeed, almost exclude 
ereiy other undergrowth, the long narrow stems of the PomA- 
derris forming almost impenetrable thickets on the Black Spur. 
But the Eucalyptus, though identical in aspect and graceful 
height, is not the same species. E. amygdcdina!* taking the place 
of E. globulus, which is the more singular as they are Doth, 
accompanied by stringy bark trees {E. obligud), which affects the 
same lofty habit in both localities. The fern tree is different ; at 
least Dicksonia \^ not so common as AUophila exceUa; the other 
common plants are the same in both places, such as Olearea 
nrgophylla, Olearea stellulata, Fagus cunninghami^ Drimys 
aromtUiea, and the common Lomaria, A close attention, of 
eouTse, will reveal a good many differences. One will miss 
numerous familiar beauties of the Tasmanian forests, and their 
places will be taken by forms as peculiar and interesting. 

This close resemblance is more remarkable if we bear in mind 
how very distinct and almost complete these forests of Tasmania 
and Victoria are from those of New South Wales at the east sidb 
of the continent. There the Eucalypti are different, and the 
undergrowth of shrubs is almost entirely different. The vegeta- 
tion is sub-tropical in character; at least as far south as 
TTUadnlla. The gigantic nettle {Laporiea gigas) and cedar 
(Oedrela etustrali^ take the place of Fagus cunninghami ; 
while the fern trees are few in comparison with the stately 
palms. Seqforthia elegans and the cabbage-tree (Corypha 
mutralis) shoot up continually, high above the brushy and vie 
in elevation with tne elegant turpentine (Syncarpia leptcpetalt^ 
and ironbark {Eucalyptus siderophloia). The sub-tropicai vinos 
of various descriptions bind the vegetation into massive walls of 
dark shining green, while the stems of the trees are varied and 
adorned witii immense fronds of the epiphytic ferns (Asplenium 
nkhss and Flatyeerium alcicome), which here reach their per- 
fection. There are some few points of resemblance between the 
Bastem forests and those of Tasmania. Olearia argophylla is 
Sound in both, and it is in the New South Wales forests only 
iiiat its odour of musk is fully developed. In Victoria the scrubs 
are in some places (on the slopes of Mount Juliet for instance) 
crowded very thickly with the dense leafy bushes of Frostanthera 

* Tfab tne, known as peppermint g;iim, faaf a poor and worthlees cfaanotor 
in ligbt aoils, bat beoomeB in the ihaded gullies of the Dandenong Ranges 
one of the finest and loftiest trees of the world. 
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rotundifolia, a labiate of yerj pretty flowers but most offensive 
odour, which seems to be given off from a sticky resinous exuda- 
tion abounding in the branches and leaves. The same shrub is 
very common in the scrubs of the lUawarra and Shoalhayen 
districts, equally abundant, and equally offensive. It is found 
in N. Tasmania, but I never noticed it among the timber- 
producing forests of Tasmania ; indeed there are but few species 
common to all three. Those found commonly in Yictorm and 
Tasmania are not common in New South Wales, and those 
common in the forests of the latter Colony are either absent 
from Tasmania or from Victoria. Of course this is speaking in 
a general way. There are exceptions, which, however, do not m 
far beyond those I have mentioned, to which I might add 
Lepiotpemum lanigera^ Daviena lat^lia, D. ulicina^ Hakea 
pugumtformii^ Oleichenia dicarpa, O. fldbellata, and a few others. 

Before I pass on to the consideration of the timber products 
I may say a word here as to what I re^rd aa the cause of the 
sin^iuar neight and straightness of the Eucalypti in these forests. 
This is a peculiarity almost restricted to Tasmania and Victoria. 
The trees grow to a great height in the forests of New South 
Wales, but nothing like the altitude they attain in Hie other 
Colonies. In this respect the greatest height seems to be 
reached in Victoria. Trees have been felled which measured 
over 460 feet, and it is common to see them in both Colonies 
rising 200 feet and more, as straight aa an arrow, before sending 
forth a branch. Now, in what way are we to account for this r 
Eirst of all it must be observed that we never see this kind of 
timber except in very deep gullies, where we may say the light 
is almost shut out by the rich close vegetation, and where the 
subsoil is probably several feet of a humus composed of decayed 
wood and leaves. As soon as the seeds of the gum tree germinate 
they shoot up with extraordinary rapidity. Youns; stems maybe 
constantly seen 25 to 80 feet in neight, and the stem not 2 
inches across near the ground. At the top there are only a 
few leaves, set on small twiggy branches. Some of them 
can be seen not more than two years old, because they have 
risen around timber that was quite recently felled. I consider 
that three causes combine to produce this rapid and straight 
growth, which might easily be secured in other countries, where 
this (to my mind the most wonderful) properir of the Eucdh/pttiLB 
might be developed. One is the extreme ricnness and moisture 
of vegetable soil ; second, perfect absence of disturbance, even 
by the wind ; third, the comparative obscurity or modified light, 
wnich causes this young plant to throw out but few branches 
or leaves until the light of day is reached, which is often at a 
height of 100 feet or more above the root. It must be remem- 
bered also that in the young state of JBuedlypti^ with feir 
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exceptions, tbe leayes and young branclies are quite of a 
different pattern and plan from those of the mature tree. The 
earlier stages fall away and leave the tree still more bare as it 
grows up. That light and shade and absence of movement are 
tiie main causes can be easily seen on the more exposed summits. 
At Mount Juliet the trees at the base are very lony» though not 
the most lofty of the ranee or equalling those of the Black Spur ; 
but at about 400 feet below tne summit the timber becomes 
stunted and ragged, and those lofty trees on the slope which send 
these branches thus far partake of the knotted twisted character, 
and have them all very singularly bent towards the mountain 
by the prevailing direction of the winds to which they are 
exposed. 

It is a very important &ct to ascertain if these views as to the 
growth of the JSucdlfptus are correct. There are plenty of deep 
shady gullies in the mountains of Europe where the experiment 
might be tried. In Norway and in some of the valleys of the 
Alps&vourable places might very easily be found. I am convinced 
that the trees are of very rapid growth, and even the largest are 
not of great age. Cold does not affect them. In many of the 
gnlKes of Tasmania the snow lies around the trees for six months 
of Ae year or even longer ; and in Victoria the same trees are 
sometimes exposed to a very high temperature. The acclimatisa- 
tion, therefore, ought not to be a matter of great difi&culty, 
neither would much time be reouired for the experiment. 
Baron von Mueller assures us in nis ** Select Plants'* that the 
Encalypt is much more hardy than the orange or lemon tree. 

It is a very interesting inquiry to know how old are the 
stately trees which people these forests. Judging from their 
iise, one would be inclined to attribute to them great antiquity. 
I was very anxious to collect data on the suoject; but to 
nearly all my inquiries I only received mere guesses ; from 200 
to 800 years was the general reply. I found, however, in Mr. 
Hill, a source of information at once reliable and valuable. Mr. 
B. Hill is the proprietor of an extensive sawmill at Honeywood, 
on the Huon ; he is also a shipbuilder and hop-grower. It is 
from him that I have derived the most of the statistical informa- 
tion in the paper, and the facts Which did not come under my 
personal observation : and I take this opportunity of thanking 
him for his readiness in affording every aid to inquiry, and 
express the hope that the Ck)lony may long profit by his intelli- 
gence, industry, and enterprise. Mr. Hill assuVed me that some 
of the gum trees, and perhaps all of them, shed their bark twice 
in the year. The stringy bark (E. ohliqua) is one of the most 
striking instances of this. He further informed me that, hearing 
a lecture from Mr. Bicheno on the growth of trees, and the 
statement that a ring of wood was added to the diameter each 
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year of growth, he was induced to test the truth of this. There 
was a bme gum tree in his garden in Hobart Town, the age of 
which he was sure of, as his brother had planted it eighteen 
years preyiously. He felled it and counted the rings, and foimd 
them to be thirty-six in number, or two for every year. Prom 
this, and from the shedding of the bark as described, and a long 
series of observations, he concludes that the sap rises twice in 
the year. He has for many years watched the growth of the 
trees, and he belieyes that for the first twenty years the average 
growth is about one inch in diameter for each year. Out of 
thousands of trees felled or cut in his mil], he has not found one 
over seventy-five years old, and a very large proportion of the ser- 
viceable timber is composed of trees about fifty years of age. Quite 
recently he has had a very interesting opportunity of verifying 
these observations. At Ladies' Bay (between Fort Esperanoe 
and Southport), a paddock on the farm of Mr. D. Hafton was 
deared for the purposes of cultivation. It was exactly sixteen 
years this summer (1877-78) since a crop was taken off it, and 
•was quite overgrown with saplings, which were all cut down. 
Mr. Hill, at my request, wrote to Mr. Rafton, requesting him to 
examine the stumps, and I append his reply : " Ladies' Bay, 
April 26, 1878. According to your request I send you the 
result of my examination of the stumps of young saplings in the 
paddock which we are now clearirig. Number of rings in the 
longest saplings, thirty-three ; size across the heart- wood where 
the rings cease, one inch. The rings, I observe, are not an equal 
distance from each other, some of them being three times the 
size of the others. On making inquiries I find beyond a doubt 
that it is ezcactly sixteen years this summer since the last crop 
waa taken off the paddock. — Tours truly, D. Raptox." From 
these facts I think we may safely adopt Mr. Hill's conclusion 
that there are two rings of growtn for each year, and that the 
tallest trees of the forest, the giant timber of Tasmania, range 
from fifty to seventy-five years old. 

I may mention here incidentally two inconveniences to which 
the Tasmanian forests are subjectea. One is the *' tick." This is 
a small insect which lives on the fern leaves. It burrows readily 
under the skin of any animal upon which it creeps and produces 
much irritation and inconvenience. It is said sometimes to cause 
the death of dogs, calves, and goats. I do not know whether the 
species is the siyne as that which is found in the fern gullies of 
rtevr South Wales and Queensland, where the bite is regarded, 
though erroneously, as almost venomous. The other pest is the 
abundance of leeches which swarm the undergrowth. After even 
slight rain they come out in great numbers, and unless a pedestrian 
takes precautions against tnem, and keeps a careful watch, ther 
may not only be painful but dangerous in their attacks. A 
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limilar plague used to be common on the open swampy plains of 
ijie Bontb-eastem district of South Australia^ especially on the 
Mosquito Plains. Cattle suffered much from them in tlie long 
grass, but of late years the3r hare disappeared. 

The principal use to which the timber is put is for what ia 
called '' sawn stuff," coopers' stayes, shingles, and palings. Hie 
shingles are for the most part now made by youn^ girls, and they 
do all the work, eyen in some instances to the felling of the trees. 
It is not every tree that will suit for the purpose. It must be a 
joung tree, or " spar " as it is here callea, and must be yery 
straight in the grain. This is ascertained by cutting a square 
block out of the side at about 10 or 15 feet from the ground. A 
stout young sapling is first cut down. One with a good strong; 
fork is necessary, and thus it is seldom a Eucalypt. It is cut t6 
a length of 18 or 20 feet. A deep notch for a foothold is cut 
a little below the fork, and it is then rested against the tree 
which is to be tried. The wood-cutter then climbs to the fork, 
in which one foot is placed, and the other a little below on the 
notch. This gives a firm enough footing to wield the axe. The 
tree is then tried, and if found suitable a stage is erected at a 
height of 10 or 12 feet from the surface. From this the tree 
is relied. It not unfrequently happens, howeyer, that the 
labour is in vain, as the timber is so close around that the tree 
wiU not fall — it merely topples over and reclines against its 
neighbours. The " trying " a great height from the ground and 
the stage is seldom necessary except for very heavy timber. The 
•* spars " are more easily dedt with ; when fallen tbey are rapidly 
ent into short lengths with a crosscut saw. The billets are again 
split with wedges into the requisite width, and then by a rapid 
series of blows with a wooden mallet and a shingle knife, the 
shingles are split, two being generally slit with one blow. The 
shingle knife is first used as a wedge ; the handle, which is at 
right angles to the back of the blade, then is worked as a lever 
to widen the opening, in which the hand is inserted while the 
knife is worked down. The wet sap of the wood is full of tannin, 
with which the iron of the knife combines to make a deep black 
stain wherever it rests. The poor girls who work at this trade 
have their hands almost permanently stained a deep inky hue. 

Where the useful timber grows the brushwood is always so 
thick that regular tracks have first to be cut to the places. jPint 
of all the owners of the different sawmills run out tramways in 
various directions for three or four miles. These tramways are 
of the simplest kind, being merely cross sleepers, on which square 
wooden rails are pegged down ; yet they are rather expensive 
structures, because of the many bridges that have to be made 
over the numerous creeks. Prom various points on these tram- 
ways tracks are cut into the thick scrub. First of all a gigantic 
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•gam-tree is cut down, and its stem is used as a bridge oYer the 
bmshwoody thus leading 800 or 400 feet into the scrub, and often 
archine some feet above it ; from this the track is carried further, 
either by cutting fresh trees, or by using the stems of fern trees 
either as flights of steps or pathways. Thus, perhaps, the scrub 
will be penetrated for naif a mile, and the huge and lofty timber 
will be seen rising on every side. The scene is one of peculiar 
beauty. Dull green is the light, and the perfect stillness and 
quiet is disturbed by nothing but the distant rustling of leaves 
far overhead, the sound of some woodman's axe, or the peculiar 
CTY of the wattle bird {Anihochara inaurit), or the loud smack 
of |ihe whip bird (JPackycephala ffUxucura), The ground is 
carpeted with bright green moss, elegant brakes and flowers 
spnng up all around, and the brown stems of the fern trees, 
bearded with JSymencphfllum and surmounted with whorls of 
palm-Hke fronds, shut in the Yiew on CYerv side, and make the 
seclusion lovely beyond description . The whole place is, however, 
dripping with moisture, so that the poor young workers ma^ be 
said to be always wet through. They make their shingles into 
bundles of fifty, fastened round with bands of green bark, but as 
tight and compact as if the whole mass were of stone. This is 
done by tying up a bundle of somewhat less than the number 
and then waging in the remainder. A bundle of fresh wet 
shingles will weigh from 50 to 60 lbs, yet I have seen young 
girls of sixteen years of age canrin^ out two of such bundles 
on their shoulders. They divide the labour between themselves 
in this way, that a par^ of four, often sisters, will have two for 
splitting and felling and two for " canying out." ThcY arrange 
rests or *' spells," as they are called, every furlong, wnere is a 
small stage of paling about three feet from the ground. The 
bundle of shingle has a long peg driven into the centre, and two 
bundles are held together by a cross strap of bark. The *' carrier '* 
stoops with her back towards the bundle, raises her hands over 
her nead, and by means of the two pegs tilts the load on to her 
shoulder and staggers along to the first ''spell," where the 
burden is slid down on the stage for awhile. It is certainly 
a most unfeminine occupation, and still less is it adapted to 
comparatiYO children. The splitters are very often utterly 
uneducated ; yet in spite of the way young lemales are thus 
exposed in the midst of the remains of an almost entirely ex-couYict 
population, they are simple and innocent and wonderfully acces- 
sible to religious impressions and teaching. The boys and girls 
are able to earn about 2s. 6d. or 3s. a day, while men can make 
from 6s. to 7s. There seems to be no scarcity of employment, 
but the supply of labour is at least not less than the demand. 
Most of the sawmillers keep their own stores, so that most of the 
wages are taken out in goods; and though the disadvantages 
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of this are felt on botb sides, yet tbe veiy few inducements for 
small capitalists to settle in these wild districts renders this 
system almost unavoidable. 

The larger timber which is useful for heavier purposes than 
shingles, is treated in a different way. The trees, when they are 
felled, are cut into lengths of 10, 12, and 14 feet, accordms to 
the nature of the *' stuff," as it is called. The'huge round logs 
thus resulting are rolled down to the edge of the tramway, or 
drawn by bullocks on a kind of wheeled sleigh. It is thus 
brought to the sawmill, where it is speedily cut up into " sawn 
stuff." The thickness and length of course depend upon the 
kind of timber required. At the time of the gold fever (1852-3-4), 
when the timber trade of the Huon reach^ a prosperity which 
has never been seen before or since, the demand was enormous. 
But it could not be cut too Ught ; the thinnest shingles, studs, 
palings, and battens were sure to meet the readiest sale. The 
state of the roads to the diggings, and the difficulty of carriage, 
explain this peculiarilr. At the present the trade is very fluc- 
tuating, and the suppiv probablj^ in excess of the demand. The 
favourite timber used tor sawing is stringy-bark {Eueal^piuf 
obliqud) and blue-gum (JSkteaU^tus globulus). The former is 
most in use — first of all because it is more abundant, but pro- 
bably, also, because it Is a softer timber and more ^* mellow," as 
they say here, to work. It is preferred for all kinds of carpentry 
where more strength is required than pine could furnish. But 
there is a second species of stringy-bark which is called here 
" gum-topped stringy-bark." I have very little doubt that this is 
JShtcahfptu9 vtrgata^ of Siebold. The Bev. W. W. Spicer has 
made Imown its e:dstence in Tasmania, which was not hitherto 
recorded. It is the "mountain ash" of New South Wales 
splitters, and occurs in the south-eastern part of this Colony and 
in Victoria. In South Australia it is a mere twiggy bush 15 
to 20 feet high. It is exactly like stringy-bark in the fibrous 
twisted bark, but it is very much more like the blue gum in the 
leaf. I never examined iihe seed-vessels or flowers. The wood 
is lighter in colour than JSueakfptus obliqtMy which goes hj the 
name of brown stringy-bark. GQie " eum-top" is ciose-grainedy 
and very few are able to distinguish tne timber from blue gum. 
It is much used for shipbuilding purposes. 

But for all work where length, strength, and durability are 
required JSuedfyptus globulus^ or blue gum, is most in demand, 
It is generally procured by hand sawyers, who cut up the trees 
where they fall in the forest. Its uses are very various. It is 
in demand for brides, railway sleepers, coach and wheelwright 
work ; but to shipDmlders it is invaluable. It makes the very 
best planking for ships' bottoms. It has the property of swell- 
ing nnder water to sudi an extent that it becomes a matter of 
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8ome difficulty to find the Beams when the vesselB are pat upon 
the slips for coppering. When properly seasoned it is the best 
timber for keelsons, keels, ribs, knees, beAms, and stringers. But 
much jttdgmmit is required in selecting the timber. All pieces 
that contain heart-wood or sap-wood must be rejected. These 
are both worthless and soon decay. The true serviceable blue 
gum must come from the circumference of the tree, about mid- 
way between the bark and centre. 

There are other trees used besides these, but they are not the 
main sources of supply. The celebrated Huon pine {Dacrydium 
Jranhlmii, Hooker) is much in demand, but getting daily more 
Sjcarce ; it is only found in a few remote spots far in the moun- 
tain ranges. The sources of the Picton are now the principal 
localities whence this timber is derired. Another tree, much used 
for spars, is the celery-topped pine {Phylloeladus rhomboidalia^ ; 
it is much more common than the former. Muskwood (Olearea 
nryophtflla), dogwood (Bedfordia salicina) are used for oina- 
mentai purposes with lightwood, or blackwood, for it goes by 
both names {Aeaeia melanoxylon) she-oak (^Casuarina strtctd)^ and 
other trees. 

The blackwood (Acaeia melanoxyhn) is largely used for oil- 
casks, and is the only wood we hare in Australia, as far as we 
know, that is suitable for the purpose. The tree, on good soil 
and well-watered valleys, reaches a height of 80 feet, with a 
stem several feet in diameter. It is split into staves 6 by 8 
inches thick and 6 feet long, and then shipped from the Tamar 
to Victoria. The wood is also considered most valuable for 
furniture, railway carriages, boats, casks, billiard tables, pianos 
(for sounding boards and actions), and numerous other purposes. 
Silver wattle {Aeaeia decuirreni) is also much used for staves, 
from 20 inches to 5 feet long; it is shipped in quantity 
to Victoria, and used for beef and water casks. Trees from 
12 to 24 inches in diameter are the usual sizes worked; 
but they become daily scarcer, from the fact that they 
are annually destroyed in hundreds of thousands for the sake of 
the valuable bark. The bark and gum of this tree are becoming 
highly esteenied because of the many dyeing purposes for 
wmch it is found they are almost unequalled. Young trees are 
still very common, but the time is not far distant when Tas- 
manian colonists will find it worth their while to cultivate them. 

The sassafras {Aih&rosperma moickatum) is found to be vexy 
valuable for sash and door work. The myrtle or beech (jPayns 
amninghamt) is equally prized for the same purposes, and 
indeed all kinds of light joinery. Latterly sash and door 

* Besidas the TasmaniAn tree, which is endemio, there aie only two more 
of this enrioDfl gexms Imptniy one in Kew Zealand and the other in 
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machixieiy have been introduced into Hobart, and thus these 
trees have come into much demand among the sawyers, though 
hitherto they have been in a measure spared. They are both 
splendid trees, but the beech, for elegance of foliage — that is to 
nj, in shape, denseness, and for colour, which varies in every 
sliade from light orange to a rich dark glossy green — has no 
equal in Australia. Its elegant sprays of leaves form lovely 
baddngB for vases of flowers or greenhouses. It is to do 
regretted that it is not used more to vary the monotony of the 
Moreton Bay fig in our streets and parks ; it is quite equal to it 
as a shade-giving tree. 

The principal places of export for timber are the Huon dis- 
trict, including ]A:anklin, Honey wood (on the Kermandee), and 
Port Cygnet ; next is Fort Esperance, then Southport. All of 
these employ two or three sawmills, with some at intermediate 
places. At Secherche Bav there is no mill, but some hand work 
IS done ; and the same at Port Davy, which is a ve^ remote dis- 
trict on the extreme south-west of the island. The timber is 
brought up from these places to Hobart Town in small cutters or 
" crafts" as they are called, very much like the oyster dredgers 
or herring ketch of the British ChanneL 

Quite a flotilla of these small vessels are employed in the 
trade, and the port of Hobart is principally occupied with them. 
Were the export tarade of timber to fail in Tasmania the harbour 
would look barren indeed. There is a considerable trade with 
New Zealand as well as with Australia ; the former island sends 
timber, kauri pine (Damnutra awtralui), to Tasmania, and 
receives hardwood (blue gum and stringy-bark) in return. 

The question naturally arises whether the supply of timber is 
likelj to fail. I have had the opinions of some of the most 
experienced sawmillers, and they were unanimous that the 
supply is rapidly decreasing. But this arises not so much 
from the quantity cut as from the absence of timber reserves, 
where the sawyer could precede the settler. Under the present 
(1876) Waste Lands' Act of Tasmania, the 24th section binds 
purchasers to reside for fourteen years upon the ground he 
selects, and to improve it. He generally chooses where the blue 
gum grows, as the soil is there of the best description. To 
rolfll the conditions of the Act, he " rings " all the standing 
timber — that is, he makes a deep incision all round the tree so 
that it may die. In about two years the timber is thus rendered 
utterly worthless, being full of '^sun-shakes," as the irregular 
splittmg and weathering is termed. The consequence is, that 
there is daily greater £fficul1^ experienced in finding suitable 
trees. If young trees were aUowed to grow up to supply those 
which have been felled, the supply might be considered inex- 
haustible. But this is not the case. If the ground has been at 
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all well cleared by the splitter or sawyer it is seized upon by tbe 
settler, who ^rubs the stumps and destroys the saplings, planting 
in place raspberry canes, currant bushes, and those fruits which, 
next to timber, form the principal exporc of the Huon. 

Yet, in spite of all these drawbacks, there is still a consider- 
able supply of timber in the forests which can hardly be ever 
selected, as the scrub is too dense. I am informed that, judging 
from the area of land worked over in the Huon district for the 
last thirty years, there is beyond a doubt a supply for fifty years 
at the same rate of production. 

The only way to prevent the wholesale destruction of the 
timber will be by proclaiming reserves or State forests, as they 
have done in victoria. This is what the sawyers and spUtters 
are crying out for, but as yet without effect. I do not under- 
take to pronounce an opinion on a question which may have 
political difficulties unappreciable by me ; but it does seem a 
mistaken liberir to allow selectors to settle on land of great 
value as a timber forest but useless for agriculture, untQ the 
whole of the valuable timber is ruthlessly destroyed. It seems 
to me that as long as any available land can be obtained 
free from timber, or with timber of little value upon it, no 
selector should be allowed to destroy the forests. The matter is 
one which the Legislature should deal with promptly, or the 
forests of Tasmania, peerless and priceless as they once were» 
will soon be things of the past. 
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SLiTTNG recently completed a census of the Molluscan Fauna of 
Tasmania, it will be probably useful if I add some remarks on 
the nature of that fauna and its geological relations. The time 
has hardly come when this can be done completely. Dredg^lg 
operations have not been carried out to any extent, so that the 
nature of the laminarian zone is little understood. The Molluscan 
Fauna of Australia is also only yery partially known. New South 
Wales or the east coast is perhaps the best explored, but still &r 
from completely ; and as tor South Australia and Victoria, our 
knowledge is extremely imperfect. It will be seen, therefore, 
that I can only give broad and yery general conclusions, such as 
I think future discoyeries will not materially alter. 

In order to understand the fauna of Tasmania we must bear 
in mind first of all the physical character of the island. It is 
separated from Australia ij a wide and deep strait, 90 miles at 
least at its narrowest part, though that interval is to some extent 
bridged over by groups and chains of large islands. It is situated 
in more temperate latitudes than any part of Australia, and on 
its southern side it is exposed to the lull force of the southern 
ocean, as well as to the influence of much colder seas. The coast 
is almost without exception bold, precipitous, and rocky, with 
many islands. There are numerous inlets and bays running up 
very far into the land and perfectly sheltered, so that tranquil 
and shallow waters are by no means wanting. The sea, though 
not a warm one, appears to be yery equal in temperature. It is 
fed by numerous freshwater streams, and there are many brackish 
estuaries. In these particulars Tasmania contrasts very strongly 
with the south coast of Australia. The sea there is warmer, 
and the coasts are seldom bold. There are immense stretches of 
sandy beach of nearly 100 miles at a time. There are few rivers, 
and instead of estuaries there are many shallow arms of the sea 
or brackish water lakes. The south-east coast of Australia differs 
to some extent from this, resembling Tasmania more. The 
shore is often bold and much more broken ; there are scarcely 
aay islands, and the seas are exposed to the full influence of the 
southern ocean. 
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First of all, it may be necessary to note from what naturalists 
our knowledge of the Tasmanian MoUuscan Fauna is principally 
derived. The first that ever visited the island were undoubtedly 
Banks and Solander, in the celebrated expedition of Captain Cook 
in 1770 ; yet from these, or any subsequent naturalist up to the 
time of the voyage of the " Astrolabe,'* it does not appear that Tas- 
manian or even Australian concholo^ received any development. 
No doubt collections were made, and these stored in the museums 
of London and Paris, awaited the advent of such men as Lamarck; 
but, from actual observations during voyages, we find nothing 
printed until, the voyage of the " Astrolabe." The only shell which 
appears to have been named by Solander is Cyprea piperita, teste 
way in the Zoological Journal (London, 1824, vol. 1, p. 498), 
and this must have been merely a name given to the specimen in 
the British Museum, as there is no record of any publication. 
LinnadUB died January 10, 1778, but from the year 1772 he had 
ceased to take a part in scientific discorery ; yet we have no less 
than eight Tasmanian species with his name as an authority. 
They are Triton cutaceus, Fasciolaria trapezium, Cyprca annulus, 
JPhiiine aperta. Teredo navalis, Lucina divaricata, Ostrea eduHs, 
&nd Lima radula. The latter I think we may dismiss as doubtful. 
The shell thus identified is described as an Ostrea by LinnsBUS, 
which genus according to his views included in its first section 
Xfima and Pecten, and in the second Ostrea, Malleus, Pedum, Ac. 
The shell described by him was taken from Lister (1685) and 
Rumphius (1705) . He describes it as " Shell nearly equivalve, with 
twelve convex rays crossed by crcnate striae 3i inches long by 2^ 
broad." He says "it inhabits the Indian Ocean, and is oblong, 
white or varied with white and brown, lower valve a little more 
convex, ends wrinkled and furrowed with oblique striae." The 
sheU is now recognized as a Pecfen, and is described as sueh in 
Lamarck (Anim. S. V., vol. 7, p. 134) and Sowerby (Thes. Conch, 
pi. 17, fig. 154-5). 5Wftw cutacens is described in Linux's genus 
Murex, If the identification is correct, this is also figured in 
Lister (Tab. 942). It is said to inhabit Barbary, Gumea, and 
South America. Fasciolaria trapezium is also of Linnc's Murices^ 
and figured by Lister (Tab. 930, 931) and Rumphius (Mus. tab. 
29, E., tab. 49, fig. K). It is said to inhabit the Indian Ocean, 
and to be often above 6 inches long, Sowerby says it occurs in 
the West Indies also.* Cyprea annulus is figurecl by Rumphius, 
but not very successfully. It is said by Linn6 to inhabit Amboyna 
and Alexandria, which is not very likely. It is said also to come 
from the Red Sea, and certainly its appearance is different from 
any of the Australian Cypreas. I have been assured however 
that it occurs in Tasmania, where specimens in private collections 

* In this case the shells of two such remote places being similar ia no proof 
ihat the animala are equally alike. 
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are not at all uncommon. It is much more like a Eed Sea ehell 
than of any other locality. It is stated to occur in New Zealand, 
but Captain Hutton assures me that he has never seen or heard 
of an instance. It is known on the E. Australian coast. Further 
inqniiies are needed to clear up this rather mysterious case of 
irregular distrihution. Philine {Build) aperta is described as a 
roundish pellucid transversely substriate small shell with one end 
much produced, and the apertures very open, that is with the 
lower lip spread out. It inhabits Europe and Africa (jsie in. 
oripne). It is probable that Linne got his description from 
Gualtieri's work, which appeared at Florence in 1742, and was 
entitled Index Testarum Conchy, q. adservantur in Mus, N, 
Qmltieri Phil, et Med, Florentini* Lucina divaricata is another 
somewhat doubtful identification. It was figured by Lister, and 
was described by Linn^ as a shell with thin transverse longitu- 
dinal strisB crossing some divergent ones towards the margin, 
posterior impression ovate, margin crenate. Inhabits the East 
Indies. Turton adds that it is white, with bro\\ni lines, veins, 
and spots, anterior slope oblong, gaping, veined blackish brown, 
with 4 hinge teeth. (See Turton^ a Linnaus — A Greneral System 
of Nature. London: 1806. Vol. 4, j). 226t.) No doubt many 
other identifications might be made if the figures in some of 
the earlier works were a little better, or had the types been 
preserved. But such an inquiry would be barren of any 
results, except to rake up new synonyms, of which we have 
goite enough already. Besides, the identifications that we 
have so far are hj no moans satisfactory, and what is admitted 
by one as a description or a figure of a known species is denied 
by another; and thus considerable confusion results. For my 
part, it does seem a useless waste of time, space, and printing to 
Durden our scientific books with synonyms of a pre-Linnean 
history. They are doubtful at the best, and can serve no useful 
purpose whatever. 

Every one of the eight species above enumerated are of wide 
distribution, and, almost certainly, the specimens from which the 
descriptions were made came from the West Indies, the Red 
Sea, the Indian Ocean, or the Mediterranean. Thus, Ostrea 
eduUt was the common European form. No difEcrence can be 
detected between our species and that of Linne. It may well be 
questioned if it be not introduced in Tasmania at least. In. 
Australia the case is different, for it is more abundant, and is 
found as a Pliocene fossil. Teredo navalis is most certainly. 

* TtuB work is espeeiaUy interesting as containing a couchological sjstem 
composed by Toumefort. 

t As Turton translates Ginelin and adds a feir (yery fcvr, and often incor- 
not) remarks of his own, I am uncertain whether the observations are bis > 
or liy the eontimiaitor of Limi6. 
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introduced and was known to Linn6 only from European forms. 
It has been brought in timber from Europe, and a more unwel- 
come case of acclimatization we can hardly imagine. 

After Linn^ we have very few names or descriptions anterior 
to those of Lamarck, who published the first edition of his 
Sistoire Naturelh des Animaux sans Vertebres in 1815-23. 
During the period intervening between Lamarck and the dis- 
coveries of Capt. Cook in 1770, we have only the following 
names: — Argonauta oryzato, Meuschen; Triton spengleri^ Dillwyn. 
Both these were not from Australian specimens, as the species 
have a wide range. Heliotis futvosa, Martyn ; Purpura succinct a^ 
Martyn; Risella melanosioma (or Troehus), G-melin; Phasianclla 
trifonis, Chemnitz; Trochocochlea Australis, Eavanne; Patella 
tromoserica^ Martyn ; Patella radians, Gmelin ; Ogprea angustata^ 
Omelin; C, eomptoni, Gmelin;* Turbo undulatus, Cnemnitz; Turbo 
stramineus, Martyn. 

Before I make any observations on these, it may be necessary 
to say something about the authors and the various works where 
their descriptions are to be found. 

The dawn of a true science of conchology may be said to date 
from the books of our countryman, Lister, who in 1685 com- 
menced the publication of his great work entitled, Historia sive 
Synopsis Methodica Conchyliorum, It was in four books: 1, of 
land univalves; 2, of freshwater univalves and bivalves; 3, of 
marine bivalves and BalanidsB (Chnchis anatiferis); 4, of marine 
Patellae, Dentaliums and Buccinums. I have translated the title 
of the divisions of this really marvellous work — marvellous for 
the age, whether one regarcb the genius of the author or the 
accuracy of the figures. These were 1,057 in number; but, the 
plates Deing bequeathed to the University of Oxford, another 
edition of them was published in 1770, where the figures 
of shells alone (exclusive of fossils) amount to 1,153 — all 
executed with rare industry by Dr. Lister^s daughters, Sus- 
sanah and Anne Lister. I gladly avail myself of the 
opportunity of helping to make known their names. The 
remains of Dr. Lister's Museum are still to be seen in the 
Ashmolean Museum at Oxford. Without mentioning any of 
the subsequent writers on the subject — as they may scarcely be 
said to have advanced it at all — we may just refer to the work 
of D'Argenville, a French writer, who in his work, L'Histoire 
NaturelU dclaircie dans deux de ses Parties principales, les Idtho^ 
logie et la Conehyhologie, Montpellier, 1742, laid the foundation 
of a system which Linn6 suosequently adopted. His genera 
include — Patella, Saliotis, Dentalium, Nerita, Helix, Trochus, 
StrombuSy Nautilus, Conus, Cgprea, Ostrea, VenuSj Chama, Pholas, 
Solen. These genera correspond very nearly with those of 

* On the twtimoDy of Dr. J. K. Gray. 
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LiiiBe, under the same name. The figures were excellent, and 
earned for the author from JAnn6 the title of '^ nitidissimuB," 
Le,, neatest or most exact.* 

The advent of the great systematist Charles von Linnet 
began a new era for conchoTogy. The first edition of his Systema^ 
published in 1735, was little more than a small prospectus of 
tburteen folio pages, but which was sufficiently important to 
attract universal attention. His efforts in the matter of shells 
was less happy than other portions. The great aim of the 
author was simplicity, and this feature was decidedly destroyed 
by his ^^enera being too few. Confusion, not simplicity, was the 
result. His original genera were only eight in number — viz., 
Cochlea, Cyprea, Haliotis, Faiella, Nautilus, Lepast, Concha^ and 
Dentalium. Two or three more penera were added ; but it was not 
until the tenth edition (1753) that he augmented the number to 
thirty -two, whii-h was subsequently increased to thirty-five, and 
the most of them wo have seen were taken from D'Argenville. 
The genius of Linne was seen in the way in which he seized 
upon salient specific characters, and rejected the weak, shifting, 
and multitudinous features of preceding naturalists, which im- 
peded science, as they were too numerous, non-permanent, and 
confusing. Still Linne never rose to a true perception of the 
nature of the animals with which he had to deal. The shells 
were all Testaoea, and the animals which dwelt in them Vermes 
or worms, distinguished from one another by very arbitrary 
features. It was left to Cuvier to perceive the true relations of 
the animals, nnd to build the science on a solid and permanent 
basis. It must not be imagined, however, that this was all 
Linne ever did on conchology. His J^buna Suecica (Ist ed. 1746, 
2nd ed. 1761), his Museum Tessinianum, Museum Adolphi 
Fred, Regis, and Museum Ludoviccs Ulrica BegintBy all contri- 
buted to extend his system, and doubtless to enlarge his own 
knowledge of the subject. In the last-named work he describes 
434 species of shells. Strangely enough, however, though the 
volume is published in 1764r--tnat is after the tenth edition of 
his Sjfstema — it preserves his old divisions of GoncluB and Cochlea, 
His Mantissa altera (another addition) embraces the description 
of thirty-five new species. 

From Linn6 to Lamarck is nearly half a century, that is from 
the date of their systems; yet we have only very few pre- 

* Swainioii, however, says that the plates are inferior, and whatever was 
good in the work was taken from Lister. See *' Shells and Shellfish," p. 14. 

t The Swedish form of this name — i,e., LinnsBUs — is the one most in use. 
When knighted he was hetter known as Charles von Linn^. It is said that 
the termination in "us" denotes a plebeian origin, and that when in 1757 
lie was admitted amongst the henditar robui^ he was oalled 0. von 
Iiinn^. 
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Lamarckian names amongst the shells of Tasmania. This is more 
astonishing if we remember the numbers of difEerent expeditions 
to Austraha, <&c., in the last twenty years of the 18th century. 
There was the French expedition under Captain Marion, in 1772, 
in the ships ** Mascarin" and "Castres"; Pumeaux in 1773 ; Cook in 
1777 ; and the settlement at Fort Jackson in 1788, from which a 
perfect stream of specimens of natural history must have flowed 
into Europe. There was Vancouver in King Greorge*s Sound in 
1791, Cox in Tasmania in 1789, Bligh also in 1792, and D'Entre- 
casteaux, with Labillardiere as naturalist, in the same year. 
Then came Flinders, Bass, Grant, and the French expedition 
imder Baudin with the naturalists Peron and Freycinet. No 
doubt the latter contributed largely towards Lamarck's work; 
but until then, from the time of Linne, we have only the names 
already given : Argonauta otygafa and Triton spengUri may 
both have come from the Indian Ocean. Meuschen, who is tl&e 
authority for the first, is only known for two catalogues of cele- 
brated collections, vi£. : — 1. Of Laurence G. Gronow* a senator 
of Leyden (published in 1781), and the collection of Abraham 
Givers of Botterdam. It is in the catalogue of the second 
(p. 252, n. 133) that the Argonauta is described. As most of 
these Dutch collections were made in the trade to the Indian 
Ocean and Spice Islands, we can generally guess to what locality 
to attribute any specimen. DiLlwynn's species was described in 
" A Descriptive Catalogue of Recent Shells, arranged according to 
the Linnean method with particular attention to the sgnonyms. 
2 vols. 8vo. London, 1817." Purpura succincfa is from Thomas 
Martyn'st Universal Cdnchologistj wnich is described by the author 
as " exhibiting the figure of every known shell accurately drawn 
and painted after nature, with a new systematic arrangement 
and explanatory tables in English and French ; also figures of 
nondescript shells collected in different voyages to the South 
Seas since the year 1764, with seventy-seven coloured draw* 
ings of shells. London, 1789. 1 vol. 4to." I have had a 
copy of this very rare work sent to me from London for 
inspection. It is extremely costly, and was only the first 
volume of a work which was never finished. The author also 
published " Drawings of Shells of the South Sea. 1 voL 4to., 
fifty-eight plates." The whole work is an edition de luxe, and 

cannot be too highly praised for accuracy as far as it goes. The 

■ 

* This work of Meusehen's must not be confounded with the catalogue 
BEerioiiBlj published hj Qronow himself, entitled Zoopkylaeium Oronovianmm. 
It came out in 8 parts, Tiz. :— Fuc. 1, 1768 ; Fasc. 2, 1764; Fasc. 8, 1781. 
There are twenl^ copper plates of figures and descriptions of 689 speoies. 
The method is Linnean. 

t This author must not be confounded with W. F. Martyn, who wrote a 
" Kew Dictionary of Natural Histoiy," 8 vols, fslio, coloured plates (many 
sheUs). London, 1785." 
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author was a sjstematist, but not of much genias. He gare 
tftbles of the Linnean method as well with many yalnable obser- 
^aticmB on conchological writers. Gmelin was the continuator of 
Linn6, and published a 18th edition of the Systema Nature, in S 
▼ols. ; Leipsie, 1788-93. He is said to have raised the number of 
q>ecie8 of shells to 2,334. Messrs. Maton and ISackett,* how* 
ever, do not give him much credit for either accuracy or genius, 
or to his translator Turton. The names of Martini and Cfaemniitt 
occur pretty constantly in every conchological work of modern 
tiines. Both authors were engaged upon one work which is 
entitled '^Neues Systematishes Conchylien-CahineL^^ It was begun 
by E. H. W. Martini, who published the Ist volume in 1769, 
2nd volume 1773, the 3rd 1774. The work would haye been 
left unfinished but for a Danish clergyman named J. H. Chem* 
nitz, who published the 8 concluding yols. as follows: 4th, 1780 ; 
5th, 1781 ; Cth, 1782 ; 7th, 1784 ; 8th, 1785 ; 9th, 1786 ; lOii, 
1788 ; 11th, 1795. An alphabetical index of specific names was 
added by J. S. Schrotter, m 1788, to the first 10 yols. All were 
published at Nuremberg. There were oyer 4,000 coloured figures, 
and in the latter volumes very many species from the South Seas. 
It is one of the most valuable of the old works, though some of 
the figures are barely recognizable. Its greatest value was from 
the new materials which it made use of from various cabinets, 
more particularly that of Spengler, who had one of the finest col- 
lections then known. 

In the year 1797, George Humphrey, F.L.S., the chief dealer 
in shells then living, published a small pamphlet entitled, 
^^ Museum Galannianum — Specification of the various articles 
which compose the magnificent Museum of Natural History col- 
lected by M. de Calonne in France. Loudon, May 1, 1797." It 
was published anonymously. I mention this work, as it is much 
mixed up with the question of nomenclature. Some naturalists 
haye claimed for it a merit to which it is scarcely entitled, and 
would even make the genera of Lamarck give way to it. The 
latter published his work, Vers Testaces, Tableau JEncychpSdique 
et Mdthodique. Paris, 1797-98, 390 Plates, a year later, but Hum- 
phrey's work is in every way inferior. It is a mere list without 
any definitions, itsprincipal merit being in the indication of several 
pod genera, ^e may be sure, however, that through Mr. 
Humphrey a large number of Tasmania shells became known to 
4]ie world.f His son was one of the very early colonists. Had 

* "A Historical Aeooant of Tettoceological Writers." Linnean Transac- 
tioDS, Tol. 7, 1804. I baye found this essay of greet use to me, though some 
ol the oxnissioDS are remarlabla, and the details at tiines scant/. 

t Mr. Swainson, in his " Shells and Shell-flsh," goes so far as to flsj that 
Bnudere and probably Lamarck and Carier, bomrvred from Humphrey vith- 
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the pursuit of sbell-collecting any really Bcientific pretensions at 
that time we should haye had little to glean ; but size and colour 
were more regarded then, so that the smaller shells or the unat- 
tractiye shells were left for the scientific gleaners. 

In the list I haye given of the shells with pre-Lamarckian 
names there are none which may not haye come from Australia, as 
they are ecjually common there, and two, as we have seen, extend 
to the Indian Ocean. One, FaUlla radians, Gmelin, cannot be 
made out at all, unless I am right in supposing that it is one of 
the many yarieties of Quoy's Aemaa septiformis. (JPaielloidea «• 
in his work.) 

Haying stated what I think important in reference to those 
books in which the older names of Tasmanian shells are to be 
found, I proceed to give a list of all the books in which any part 
of the same fauna is described. I haye marked with an asterisk 
those works which I have not been able to consult, and shall 
merely name the works already referred to, marking them thus t* 

Pirst enumerating the serials, we have : — 

1. PEOCEEDrNGS OF THE ZOOLOGICAL SOCIETT OF LONDOS" 

generally. The earlier numbers containing the mono- 
graphs of Hinds, Beeve, Adams, and the later (from 
1865) the lists of Australian fauna of Angas. 

2. Annals of Natuhal Histohx generally. 

3. Pbockkdings op the Lra^-aBAN Society of Londok — 

the earlier transactions. 

4. The Zoological Joubnal. 5 vols., 8yo., with supple- 

mentary coloured plates. London, 1825-85. 

5. Peoceedings of the Boyal Society of N. S. Wales 

from 1866. 

6. Fboceedings of the Eoyal Society of Victobia from 

1857. 

7. Peoceedings of the Boyal Socety of Tasmai^ia, 

years 1854-55, contain yaluable papers by W. Swainson. 
Years 1875-76-77-78, papers on conchology from myself 
and yarious authors. 

8. Pboceediitgs of Bostok Natttbal Histoby Societt, 

containining all Dr. A. A. Gould's papers, descriptions 
of Australian shells in nearly every volume. 

9. JouBirAL DE CoNCHYLiOLiGiE, from 1860 to date, con- 

taining all the diagnoses of Crosse and Fischer's new 
Australian shells, and numerous monographs and lists 
of our fauna. 

10. Bbitish Museth Catalogttes. All the conchological 

ones contain Australian materials, notably the elaborate 
diagnoses of Deshayee. 
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llf. LiVFE. The tenth edition is the first which contains 
any details abont conchologj. The other works have 
been referred to already. 

12t. Mabtiki and Cheknitz, ut tup. 

13t. Mabttn's Univeesal Coitchologt, Ac. 

14t. HuHPHBEY. MiTSEiTM CoLOK., ut tupra, I havo only 

seen Swainson's reproduction of his system. 
15*t. MEiTSCHSir, ut supra, 
16*t- Dillwykk's Gataloove. 

17. The Malacolooical Aim Cokcholooicai^ Magazine. 
By a. B. Sowerby, Parts I & II, London, 1838-9. 

18. Species CoircHYLiOBUM, or concise original descriptions 
and observations of all the species of recent shells, with 
their varieties. Part I containing a monograph of the 
genus Cymba, by W. J. Broderip, and monographs of 
the genera Ancillaria^ Ovulum, and Pandora, by G-. B. 
Sowerby. 4to, 14 col. plates. London, 1830. 

19*. A catalogue of the shells contained in the collection of 
the late Earl of Tankerville, arranged according to the 
Lamarckian Conchological System ; with an appendix 
containing the descriptions oi many new species. Small 
4to. 9 col. plates. London, 1825. By G. B. Sowerby. 

20. Thesilttbus Cokcuyliobum, or figures and descriptions 

of shells. By G-. B. Sowerby, jun., London. Begun in 
1842, and continued for some years. I have only seen 
three volumes, and believe that the work was not 
continued. 

21. A CoKCHOLOOiCAL Maitcial. By Gr. B. Sowerby, jun., 
8vo., second edition, 662 figures (only 500 in the first 
edition). London, 1842. 

22. CoNCHOtooiCAL Illustbatioks, or coloured figures of 
all the hitherto unfigured recent shells. Containing 
monographs of Cardium, Chiton, Bulitnus, Murex, Can* 
cellaria, Conus, Neritina, Fissurella, Eulima, <&c. 2 vols., 
12mo., 158 coloured plates. London, 1832-41. The 
figures excellent, but tne letter-press very bad, and the 
arrangement confused. 

23. The Geneba of Eecevt and Fossil Shells. 2 vols. 
8vo., 266 col. plates. By James Sowerby. London, 
1820-24. 

24. Swainson's Tbeatise on Shells and Shell-fish. 

London, Longmans, 1840. 12mo. Woodcuts only, but 
good figures. A rather fanciful work, but some of the 

genera have been adopted, and full justice has hardly been 
one to it. It is one of Lardner's Cabinet Cyclopsdia. 
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25. Exotic CoTUcnoLOGtY, or drawings of rare, beautiful, or 
undescribed shellB. 4to., 48 col. plates. London, 1834. 
By W. Swainson. Contains only one or two Australian 
species. 

26*. Appendix to the Cataxoove of the Blioh Collec- 
tion. By W. Swainson. I Kave not seen this work ; 
my knowledge of it is derived from the reference in the 
Exotic Conchology. 

27. Zoological Illustrations, or Original figures and 

descriptions of new, rare, or otherwise interesting 
animals. By W. Swanison. 3 vols., 8vo ; 182 col. plates 
of birds, insects, and shells. London, 1832-33. 

28. Cataloove of Mabine Mollvsga, &c., of New 
Zealand. By Capt. F. WoUaston Hutton, N.Z., 1869. 

29. Critical List of Marine Mollusca of Kew Zealand. 
By Dr. E. von Martins, N.Z., 1872. 

30. Addenda and Corrections to same. 1877. 

31. •Born (Ignatius, Baron) Testacea Musei Vindo- 
BONENSis. (A Catalogue of the shells preserred in the 
Museum of the Empress of Austria at Vienna.) 1 yoI., 
fol. Vienna, 1780. It is printed in Oerman and Latin. 
The method is Linnean, descriptions terse and correct, 
with a copious list of synonyms which is very valuable. 
There arc 616 species described, with indexes to the 
German, Dutch, French, and English names. Two 
years after the publication of the descriptive letter- 
press, which forms a thick volume, the plates appeared, 
18 iu number, with above 200 figures, in a splendid 
folio. I am not aware that there is a copy in any of 
the Australian Colonies. 

32. CoNCHOLOGiCA SYSTEMATICA, Or a complete system of 
conchology. By Lovell Reeve. 2 vols., 4to, col., 1,500 
figures. London, 1842. 

33. Elements of Conch olo or, an introduction to the Nat. 

Hist, of Shells and of the animals which form them. By 
Lovell Reeve. 2 vols., large 8yo., with 174 col. plates, 
containing 370 figures. London, 1860. The system is 
Lamarck*s nearly. There is a useful list of all the 
species. 

34. CoNCHOLOGiCA IcoNiCA. A Complete repertory of 
species, pictorial and descriptive, 4to. London. 3j 
Lovell Reeve. This work was begun in 1842, and is 
continued to the present day. It forms perhaps the 
most accessible general work we have, and therefore the 
most valuable. It must be admitted, however, that the 
diagnoses aie faulty and brief, and the habitats can 
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seldom be relied upon — ^Tasmania, AuBtralia, and New 
Zealand are confounded; but in this respect most 
European writers are not particular. The figures are 
generally very good. But since Australian and Tas- 
manian conchology have made their greatest advances 
subsequent to the earlier monographs, the work will be 
necessaril J yerj incomplete for the Australian provinces 
unless a supplement should be published. 

35. ICOKOGBAPHIE DBS COQUILLES YITANTES. Par L. C. 

Kiener. Paris. 4to. A series begun in 1834, and very 
similar to Beeve's. I have only seen one or two parts, 
but in those the figures, &c., seemed to me superior to 
tlie English work. 

36. Die STTDAFBrcAiriscHEN' Mollitseek. 4to., 6 coloured 
plates. Stuttgart, 1848. By Prof. Ferd. Krauss. 
Though this work professes to deal only with S. African 
shells, a good many Australian and Taamanian species 
are described amongst them. Dr. E. von Martins states 
that in the collections sent to the Museum by Baron 
von Ludwig there were a good many Australian shells, 
and that Krauss was not aware of this. 

. 37. VoTAOE or H.M.S. " Sulphitii." Zoology. 4to. Lond., 
1839. MolluBca by S. Hinds. A very few Australian 
species in this work, but it may be consulted for the 
tropical fauna. 

38. Voyage de la Cobtette " l'Astrolabe" sous le com- 
mandemeot de M. Dumont d'Urville. Paris, 1835. 
Zoologie, par Quoy and Garmard. 4 vols., 8vo. Atlas 
with coloured plates. This work is one of the most 
yaluable we have for Australian species. The figures 
are good, and the drawings of the animals, anatomy, 
&c., very full and detailed. 

39. Voyage of H.M.S. "Samaeano." Zoology. 4to, coloured 

plates. London, 1848. MoUusca by Arthur Adams, 
E.N. Useful for our tropical fauna. The drawings of 
the animals are most useful. 

40. Voyage op H. M. S. " Eattlesnake." 2 vols. 8vo. 
London, 1852. Appendix on the MoUusca by Prof. 
Eorbes. A very few tropical Australian species 
described. 

41. King's Voyages dt Afstbalta. London, 1827. The 
appendix on the Mollusca, by J. £. G-ray, of the Britisb 
Museum, is very full, and contains many descriptions of 
new species, wnich^ however, are rather too brief. It 
must be consulted in all questions of nomenclature. 
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42. Dieffenbach's New Zealand. 2 vols., 8yo. London, 
1848. The appendix to this work is also by Gray, and 
containB very many new species. 

48. Yate's New Zealaih). Appendix by Gray, with many 
new species. In this and the preceding work the 
diagnoses are far too brief. 1 vol. 8vo. London, 1835. 

44.t Lamabck, ut supra. 

45. Mens:e Molluscobuic Novje Hollajtbus sPEcniEir. 
Hanover, 1843. 4to. A very thin tract in Latin which 
contains full diagnoses of a large number of Australian 
species, the most of which, however, were from the south- 
western part of the continent. A few Tasmanians are 
to be found amongst them. The work is very rare ; I 
have never seen but two copies in Australia. There 
are none in any of our public libraries. It would be a 
very small expense, but a great boon to reprint it. 

46. Wood's Genebal CoKCHOLoaY. London, 1815, with 

59 coloured plates, 8vo. 

47. Wood's Index Testaceologicus, or a catalogue of 

shells, British and foreign, arranged according to the 
Linnean system. 8vo., 2nd edition, 2,800coloured figures. 
London, 1828. Supplement with 480 coloured figures. 
This work, though the figures are all of one size and 
small, yet are tolerably executed. The arrangement ifi^ 
very confusing ; but still, I may safely say it is indis- 
pensable to any person collecting, and is a very con- 
venient handbook of species. 

48. Geneba op Mollusca, by A. & H. Adams. 3 vols., 
small 8vo., with 188 plates. London, 1858. This is 
certainly one of the most valuable books on the subject ; 
but, according to the opinion of many, much marred by 
the revival of many useless genera, and by the substi- 
tution on the most slender claims, of the forgotten 
names of Humphrey, Bolten, Montague, &c., for the 
well-known ones of Lamarck. I shall refer to this sub- 
ject again in this essay. 

49. Woodward's Manual op the Mollusca, being a 
treatise on Secent and Fossil Shells. 3rd edition, with 
an appendix of recent and fossil conchological dis- 
coveries, by Ralph Tate, pp. xiv, 542, 86 ; 23 plates 
and many woodcuts, 8vo. London. The appendix 
treats of those recent and fossil shells not mentioned in 
edition 2. It contains, therefore, descriptions of all the 
genera founded since 1866. It is separately paged, and 
illustrated by 27 woodcuts. No commendation is needed 
for this most excellent manual. There is no other book 
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in any language like it for cheapness and higli scientific 
character. It has done more to popularize conchology 
than any other book in the range of the subject. Pro- 
fessor Tate's additions are very valuable. 

50. Maiotel db C0NCHYI.10LOOIX etde Falfentologie conchj- 

liologique, par le Dr. J. E. Chenu. 2 vols., large 8vo. 
Paris, 1859. This work is illustrated by very nearly 
5,000 exquisite wood euCTayings. It is much more 
costly than Woodward, but tnen its range is much 
wider. A very large number of Australian species are 
figured. With its aid one ought to be able to arrange 
and name the most of the species in any collection. 

51. A Moif OGRAPH OF AiJSTBALiAK Lavd Shells, by James 

C. Cox, M.D., 8yo., Sydney, 1868, with 18 coloured 
plates, containing over 400 figures. This work, I need 
hardly say, is perfect of its kind, and reflects the highest 
credit upon the author. It is truly an astonishing 
production for a young Colony. 

52. Cox*s ExcHAi^oE List of Aijstbaliak Shells, Sydney. 
Names only. Dr. Cox yery properly did not undertake 
the question of synonomy or genera, but merely gaye a 
list of such species as he had recognized. 

53. A MoKOGBAPH of the Laitd Shells of Tasmaioa, 1 
yol., 8yo., Tasmania, 1873. By W. Legrand. A smaller 
work than that of Dr. Cox, but nearly equal to it in 
finish and completeness. 

54.* 'FAYAman de MoNTEByiLLEy pere et fils. 3 yols., 4to., 
Paris, 1780. This is an augmentation of D'Argenyille, 
vidfi supra, 

55.* Koch in Abbildungen und Beschreibungen neuer oder 
wenig gekannter Conchylien. 3 yols., 4to., coL plates. 
E. A. Philippi. Cassel, 1842-50. 

56. Ppeiffeb Monoobafhia Helicobttic Yxvemtium. 2 
yols., 8vo. Leipzig, 1848. 

57. JoKAS Zeitschiift, fiir. Malac., &c. The Glerman 
Journal of Conchology, in which many Australian 
species are described. 

58. C. F. ScHTTHACHSB. Essai d'un nouyeau syst^me des 
habitations des yers testac6s. Copenha^n, 1817. 4to., 
plates. I only know of one copy of this scarce work in 
these Colonies, which is in the library of the Boyal 
Society of Tasmania. 

59.* H. C. KusTEB. This is a new edition of Martini and 
Chemnitz, published in Nuremberg from 1837, and for 
many years subsequently. Many new Australiaii shells 
are scribed. ^ ' ' 
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60. Deshates Historie Nat. des animaux sans yertebres. 

This is a second edition of Lamarck from 1835-45, 
in 11 vols., 8vo. In this edition Milne Edwards also 
assisted. A good manyf of the Tasmanian shells are 
described in it, but the diagnoses are very brief. 

61. Deshates Tsaite Elementaibe de CoNcnxLiOLOGiE. 

Svo., 8 pi, Paris, 1838. 

62. The Toubtg Concholooibt's Book of Species. tTni- 
Talves. 12mo., with figures. London, 1840. BjSilvanus 
Hanley. 

63. An illustrated and descriptive Catalogue of recent 

shells. By Silvakus Haklet. Svo. London, 1844. 

64. GooPEE in Magazine of British Zoology, vol. 2. 

65. Blaintille in Bulleten des Sciences Naturelles. Feb., 

1817. 

66. Bladtville. Maitttel de Mi:LAC0L0GiE et de Conchy- 
liologie. 2 vols., 8vo., 87 plates. Paris, 1836-7. 

67. Ed. Donotab^. The Natttbalist's Eepositoet, vol. 3, 
p. 78. (The whole work is in 5 vols., 1824-27.) 

68.* Spengleb Schrift. Nat. G^es. Z. V. Copenhagen, 1790. 

69. D'Oebiokt-Alcide. Voyage dans TAmerique Meri- 

dionale, dans 1826-33. Mollusques Foraminifera et 
Geologic. Paris, 4to., 1834-44. 

70. A. Adams and Angas refer to the Zool. of Beechey's Voy. 

of the "Beagle" for a description by Sowerby of Patella 
coatata = Acnuea costata Angas, I have not been able to 
find any such name. 

71. Jay's Catalogue op Shells, 4to. New York, 1852. 
This contains a very extensive list of Australian and 
New Zealand species. There is also a bibliography, 
though not extensive, in the library catalogue of the 
author at the end of the work. 

I have not arranged these works chronologically, because I have 
kept the works by the same authors together. I have only 
enumerated those authors or those works where the original 
figures or descriptions, or both, of species inhabiting Tasmania 
are to be found, or else of works which will give the greatest help 
in the classification of the Tasmanian f atma. 

It remains to state that until the date of the census published 
in last year's Proceedings of the Eoyal Society of Tasmania, 
nothing whatever was done towards a classification of the 
moUusca of those seas. Indeed it has only been lately that any- 
thing has been done towards nmking a census of the mollusca of 
any part of Australia. The first step was by Mr. Angas, who, in 
1865, published a very complete list of the shells of South 
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Amtralia. This appeared ia the FroeeediQcrs of the Zoological 
Society, and was accompanied and followed by the description 
of xery many new species. In 1867 a similar list was made in 
tbe same periodical for* the mollusca of New South Wales. 
This, however, was more than a list, for it had descriptions or a 
short diagnosis of each species dealt with. Ever since that time 
Mr. Angas has been making additions to the list by publishing 
new species, and we may say that no naturalist has so persistently 
laboured to classify Australian shells, or done more for our 
moUuscan fauna. Next to him Dr. Cox and Mr. J. Brazier. 
The latter, in his painstaking enumeration of the mollusca of the 
Gheyert Expedition, has done much to simplify the labours of all 
fatnre observers. 

I now proceed to enumerate from the works of the naturalists 
named above what shells Tasmania really possesses ; for the 
mistakes of habitats found in most European writers are really 
innumerable. I find the following shells mentioned as occurring 
in Tasmania which I have not been able to trace. Ancillaria 
mucronataj Sowerby ; Terebra Kieneri^ Deshayes ; T. nitida. Hinds; 
* Oonut pontifiealigf Lamarck ; Littorina philippi, Carpenter ; 
Cianeulus noduloius, A. Adams ; Cerithium serotina, A. Adams ; 
Zu^kmus grantdatus. Bom ; Patella costata, {?) Patella radians^ 
Gmelin; Chiton: C. piceus, Gmeliu ; C.proteu9,'ReeYe] Cglaucus, 
Gray; G. Sinclairi, G-ray ; Oarbula zel^ndicus. Gray ; Anapa 
iriquetrumj Hanl^y; Tellina diemanefms, Deshayes; I! tristis^ 
Deshayes ; Oari compfa, Deshayes ; Siatula vitrea, Deshayes ; 
Semele exiffua, H. Adams; Callista plan^tella, Lamarck; C7. 
coiuJM^ei, Deshayes; Cn^tHa^ Desh,; (7. ct'^'na, Lamarck; Domua 
eoryne, A. Adams ; D. crocea, Deshayes ; Bupellaria hreviSy Quoy ; 
MyHlug Dunkeriy Eeeve. To this may be added Patella limbata^ 
which Phil states came from N. Australia, but which has been 
identified with P. tramoserica Chemnitz ; but whether rightly or 
no we have no authentic specimens to determine. Some of these 
shells are distinctly stated to have come from Tasmania by the 
authors, and others are referred to as coming from places which 
can only be doubtfully identified with Tasmania. 

It is curious however to observe the converse of this list, that 
is, of shells which are attributed to other countries which belong 
only to Tasmania. A list has lately been published in the 
Jinmud de Gonchyliologie (1878, p. 1), by Capt. P. W. Hutton, 
of tiie shells known to occur in New Zealand and the Chatham 
lahnds. Li this list is given the names of shells attributed to 
New Zealand, but which the author had been unable to find 
there. Amongst those the following are found in Tasmania — 
TkahUa conica^ Gray ; Siphonaria diemanensis, Quoy ; Mytilua 

• This is a West Axxttialian shell. 
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hirnUui, Lamarck ; Venus (Okkme) lameUata^ OariUa «».^^.,, 
Desliayes' Lamarck ; Oominella lactea, BeoTe ; HaiUotu dUicaiu, 
Sw. ; JAtfomia vilis, Beeve (which is a young and dwarfed 
species otL.pyramidalig, Quoy) ; Eraustia lamarckumiaj Davidson. 
On the otner hand, some of the missing shells of the former 
list are chronicled as occurring in New Zealand, whidi is the 
true habitat of the following — Chiton sinelari. Chiton gktucui 
Corhula zelandica^ Mytilus dunkeri. 

I must now refer to another matter, that is, the names of the 
genera. Mr. G. F. Angas, in his list, has followed the generic 
names of Messrs. Adams in his critical list, a plan which I hare 
not adopted. My reasons for this are best found in the words 
of M. Chenu, whose opinion I shall quote in the extract which 
follows — ** Lamarck is the true founder of conchology as a 
science, and his generic names, which were always jucbdously 
chosen, have been uniyersally adopted. They belong to science, 
and consecrated by use ou^ht to be preserved, if we do not 
desire to throw into confusion a science which is abready com- 
plicated enough, and which the necessary creation of new 
genera is complicating still more. Let us leave to Lamarck the 
credit which no one can deny him, and do not let us uselessly 
re-baptize his families and his genera for the sake of ascending 
to equivocal and trifling genealogies, which are not in most cases 
improvements. The principle of priority is a good one, but it is 
not advisable to apply it too strictly in such cases, and above all 
in the names of genera. Most of the authors whose generic 
names are thus revived knew but a small number of species, and 
their observations were too limited for the names they employed 
to have any other importance than their historic interest. The 
collections with which jjinn6 had to deal were not proportionate 
to the power of his genius, and we cannot suppose that he 
would have misunderstood the dilEerences which did not escape 
Lamarck, whose opportunities for observation were more than 
double, and which nave led him to divide the great genera pro- 
posed by that prince of science. It was thus that Lamarck, 
more favoiired than Linn6, was able to lay the foundations of 
conchology, and as it were incorporate the science, but at the 
same time giving us an example by respecting the names giren 
by his predecessors when they had come into general use. For 
instance, if he divided a genus of the Swedish naturalist into 
many others, he kept the name given by his illustrious prede- 
cessor for the principal one. We have always thought that 
everything should be avoided which tends to render the access 
to science difficult, and all that would discourage the .first 
steps. But we regret to see that Messrs. Adams, in order to 
submit themselves to the principle of priority, have adopted, 
names generally ignored or completely foi^tten, for genera 
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wbicli all conchologists know perfectly well by names lonj^ 
consecrated by use. We will gire some instances to prove tba 
certain names wbicb bave no motive whatever for their adoption, 
cannot be preferred at the present day to names given since or 
about the same epoch by a man of science, whose book is still 
the most sure ana most generally adopted guide. Who is the 
collector of the present day who would go back willingly to the 
names given formerly by Bolten, Klein, Gronovius, Humphrey, 
Link, and Denys de Montfort, to genera which often did not 
exists or whose characters, relations, and limits Lamarck was 
the first to establish ? If we place side by side of the names 
employed by Lamarck the old names whose revival we condemn, 
the question will be decided at once. Thus — Archifectonica^ 
Bolten = Solarium^ Lamarck. Bursa, B. = Ranella, L. Angar 
via, B. =3 Delpkinula, L. Harpago, Klein = Pierorera, L. 
A^nobolus, K. = Vardita^ L. !Pentadaetylus, K. » JRicinula, L. 
Daetylus, K. » OUva, L. Oladius, K. = Bostellaria, L. Amphi' 
peroif Gronovius » OvulOj L. JEuircpia, Humphrey » Phana^ 
neUa, L. Isognomum, K. = Bema. L. Umbonium^ Link = 
Bottella, L." After stating his appreciation and admiration of 
the labours of Messrs. Adjuns, whose divisions he follows where 
possible, as well as those of Albers, Ffeiffer, and partly Gray, 
and after making every allowance for fossil genera, M. Chenu 
states that he preserves all the names of genera hitherto received, 
and he expressss a hope which I am sure has been generally 
reciprocated, except by a very few conchologists in England, 
that a stand will be made for the defence and preservation of the 
old names. Otherwise, he says, we must begin to forget the 
scientific language we have learned, and which is not such a 
simple thing, but with which we are now &m]liar for more than 
hall a century, to acquire a new language which offers us no 
advantage wliatever."* 

I am sure there are few who will not be convinced by this 
most reasonable appeal. What have we to gain by the new 
names ? They are not better and they are of doubtful import, 
for many of them have not been defined. But if we do adopt them 
will all European conchologists adopt them? Certainly not. 
And if they did would the geologists do so ? I think not. In 
any case tne whole science of paleontology would have to be 
learned again, and all the books hitherto prmted on the fossils 
would be useless, and only tending to confuse or mislead those 
who relied on them for scientific names. Besides, paleontologists 
cannot adopt those sub-divisions which rest on the animal alone ; 
thejcan never study that part of the subject, except indirectly. 

* See FVelMe to Ksanel de ConchjHologie. 
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Por these reasons, therefore, I have declined to follow the 
example of Mr. G. P. Angas, whose labours in other respects 
have been such a wonderful help to conchologj in Australia. I 
cannot consent to call the well-known JPhasianella by the name 
of Eutropia, Ranella by the name of Bursa, Modiola by the 
name of rema. The latter is a good instance of the confusion 
which would result, for Pema is a most important name in 
geology, and means quite a different shell. Neither will I call 
Pectunculus Axinia, but I need not extend the list, which will, I 
hope, speak for itself. 

It must not be imagined, however, that on this account all the 
names are to be rejected which have been 'introduced by the 
necessity of creating new genera. But I have not adopted all 
the new genera. Some of them appear to me to be erected on 
slight and insufficient grounds. Yet it was not so much on tbat 
account that I have not adopted them, because my experience is 
not wide enough to pronounce on systems which far more learned, 
and more experienced and industrious men have erected after 
such care and labour. But I have been doubtful of their appli- 
cation to Australian shells, and in cases where the genera were 
wholly Australian I may perhaps safely estimate their value, but 
upon what grounds I nave always given and will always give 
scientific men an opportunity to judge. 

In the census published by me I did not attempt to mention 
families, except in rare and undisputed inatanoes. With regard 
to this part of the subject we may well say " adhuc sub judioe lu 
eaV^ From the time of Linmeus to our own day systems have 
followed one another in increasing rapidity. To mention only a 
few of the leading ones : Lamarck, Ouvier, Blainville, Feruauic, 
Latreille, Deshayes, D'Orbigny, Savigny, Siander Bang, Milne 
Edwards, Schumacher, Hartmann, Mimlfeldt, Fhilippi, P&iSer, 
and Albers, on the Continent, and Humphrey, Fleming, J. E. 
Gray, Swainson, Adams, and G-wynn Jeffreys, in Britain, have 
not succeeded in establishing a system which all accept. Still 
there has been progress. Even some of Lamarck's divisions 
are still preserved. In the beginning all were too artifioial,.and 
now the aim at a perfectly natural arrangement prevents anything 
short of a perfect system being stationary. It would have been 
well if some had known where to stop in this matter. As .far 
hack as 1822 an eminent Scotch coachologist, Dr. Fleming, in his 
very able " Philosophy of Zoology" uttered a warning note wliioh 
would be well worth our while to listen to now. He says in his 
preface : " There is now much declamation about the worthless- 
ness of artificial systems and the excellence of natural methods. 
But this excellence is more apparent than real. Many of those 
natural groups which are so much praised are ill-defined, and it 
is even acknowledged by their admirers that precise limits must 
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not be asBigned to them. Hence it frequentlj happens that the 
definition of a group is applicable to a few eenera only, which 
are considered as its iype, and does not embrace other genera 
which are regarded as helonging to it but bepnning to assume 
the characters of some of the other neighbounng groups. There 
is here the use of a method where there is no precision, and a 
boasting that the plan of nature is followed when that plan is 
confessedly incomprehensible. Indeed it often happens that the 
admired natural method of one differs from the censured arti- 
ficial method of another merely in the circumstance that difierent 
mtems of organs have been made choiee of as the basis of 
we respeetiTe classifications. Unless zoologists in the forma- 
tion 01 their primary groups endeavour to determine those 
diaracters which all the memoers possess in common, admitting 
only such marks into the definition, and practise the same 
method with aU the subordinate divisions, the progress of the 
science will be unsteady ; the student will be startled at its con- 
tradictions, and the revolutions in nomenclature be as frequent 
as the cultivators of the science are numerous.*' 

I now proceed to give a brief view of the Molluscan sub- 
kingdom as it affects Tasmania. 

Class, CxPHAIiOPOBA. 

Argonauta, Spirula, Sepia, Soc. I do not enter into detail in 
"this matter, as absolutely next to nothing has been done towards 
their classification in Tasmania. 

Class, Gastebopoba ; Sub-class, Pboso-braitchiata ; Sub-order, 
Pboboscidipeila ; Family, MuBiciniB. 

Shell thick, with numerous scaly spiniform projections, and 
more or less salient varices or spines ; operculum oval, oblong ; 
nudeus apical. Murex 3, Typhis 1, Trophon 9, Fusus 6, 
Siphonalia 5. 

2nd Family, FLEUBoroMiDiB. 

Animal^ with a posterior slit in the mantle corresponding to a 
sinus in the shell, and a straight siphon. Shell tumculato, with 
A esnal; operculum homy; odontophore, two lateral series of 
teeth only. Pleurotoma 1, Drillia 7, Clathurella 2, llangelia 9, 
Daphnella 2. 

Family, Tbitokidjs. 

Animal : Head large ; foot short, thick, truncated in front ; 
,mlont4iphare %, only d-U3 ; operculum homy, oval, oblong ; 
omeleiiaeubapioal. SheU hdged, with irregular varices. Triton 
5, Tritonidea 1, Banella (varices regular) 3, Fisania 1. 
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Famfly, Buccinedjs. 

Animal : Head flat, large, two conical tentacles, with ocular 
tubercles at base ; operculum homy, small, dentate at the edge ; 
odontophore, three lingual teeth in the series, one central and two 
lateral. Shell oval, oblong, turriculate, notched anteriorly; 
columella smooth, rounded, with conspicuous callosity, Buccinum 
(alveolatum) 1, Cominella 5, Adamsia 1, Nassa 5. Ebuma 1. 

Family, PuBPUHiDiB. 

Animal: Head small, two conical tentacles often obtuse, in 
the middle of which are the eyes ; foot short, elliptic ; operculum 
homy, with a lateral nucleus. Shell smooth, tuberculous or 
sniny; columella flattened, pointed, aperture wide with an 
oblique notch. Purpura 6 (this includes one of the family of 
Conuliophilidffi of Ghenu our P. madreporarum, but the Tasmanian 
shell does not live on corals). 

Family, OuvrDiB. 

Animal : Almost covering the shell ; foot very large, with two 
auriculate lobes in front ; operculum rudimentary. Shell 
polished, spire almost always very short ; columella often 
twisted, callous. 

Ancillaria 2, Oliva 1. 

Family, Fasciolabidjs. 

Animal, with an enclosed mantle and a straight siphon. 
Operculum ovate acute, nucleus apical Shell fusiform, with a 
straight canal and plaits on the fore part of the pillar. 

Fasciolaria 3. Josephia 1. The latter a genus which perhaps 
might belong to the Buccind». 

Family, Volutidjb. 
Animal : Head large, eyes sessile, placed at the back of the 
tentacles, a reversed and auriculated siphon, very largo foot partly 
enclosing the shell. No operculum, one single line of teeth. 
Shell highly coloured, ovate, or fusiform, smooth or tuberculate 
with distinct folds on columella. Yoluta 7, Mitra 14, Marginella 
8, Erato 1. 

Family, Oolithbbllika. 

Animal : Head large, flat, foot narrow, elongated, oval, siphon 
short, no operculum. Shell short with a periostraca, spire short 
aperture rather narrow often toothed on the outer margin, a slight 
notch at the anterior end of aperture. Columbella 10. 

Family, CASsmiE. 
Animal : Head large, thick with fine tentacles, eyes at base, 
siphon extensile, thick and salient, mantle with filaments and a 
double fold. Operculum homy, Odontophore, 3-1-8. SheU solid, 
globose, more or less tubercular, aperture narrow, eaDal abruptly 
recxurved. Cassis 4. 
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Family, Naticidjs. 

Animal, very large, head small, tentacles wide apart, united 
by a veil-mantle almost covering the shell, eyes none or minnte, 
ifperculum mnltispiral and horny, often with a second calcareous 
plate. Shell large, globose, smooth, spire short, aperture large, 
almost round, with an umbilicus or a callosity. Odontaphare 
abort, 3-1-3, central quadrate, broad based. 

Natica 4, Euma 2, Sigaretus 1. 

Pamily, Scalasidjs. 

Animal, cylindric, foot short, sub-quadrangular, head short 
obtuse flattened, tentacles conical, eyes at the external base. 
Operculum homy, 1 or IJ whorled, nucleus central. Odontophore 
with no central teeth, but simple transverse rows of teeth: Shell 
turriculate with ribs, mouth entire, round, reflected. Scala* 8. 

Eamily, Terebrid^. 

Animal: Head large, tentacles small, a rather long siphon 
between, mouth at the end, opercultt/n% oval, horny. Shell very 
long, conical, with a notch in tne aperture. 

Terebra 4 (though others are described). 

Family, Fihahidellid^. 

This is a rather heterogeneous family, as will be seen by the 
genera included in it by various authors. M. Chenu makes it 
receive such genera as Kingicula. Messrs. Adams's definition 
is less than that of Owynn Jeflreys, who includes Stylifer. But 
following his arrangement we should have the Families 
Fyramidellid^B with Turbonilla 4, Odostomia 2, Aclis 1, Fam. 
Eulimids, Eulima 5, Elusa 1, Syrnola 2, Stjlifera 1, Stvloptigma, 
Cingulina 1, Acus 1. All small shells, agreeing generally in their 
terriculate habit and entire mouth, with or without plaits on the 
columella. 

Family, CEBiTHioPSiDiB . 

Animal : Head short, broad, tentacles subulate .obtuse, eyes at 
base, mouth with retractile probocis, mantle not refleclied with 
rudimentary siphonal fold, operctdum homj, on a well developed 
lobe. Shell turreted, many-whorled, spirally keeled. Odon' 
tcphare like Naticidas. Cerithiopsis 2. 

Family Solabid^, doubtfully represented, no species 
determined. 

Family, Conidjb. 

Animal : Head with produced tubular veil, tentacles subulate, 
eyes on tubercles at outer side, mantle enclosed, an elongate 
siphon at fore part, foot simple, undivided, oblong, conspicuous 

* This name is Klein's, and before Linnsus, bat we maj adopt it as it is 
sborter and not much diif enmt from Lamarck's. 
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aquiferous pore on middle of under surface. Teeth subulate in 
two series, on tubular prolongation of retractile proboscis, 
bundle of sharp subulate teeth at extremity. Shell inversely 
conical, aperture long and narrow, outer lip thin, free or notched 
near suture. Conus 5. 

Family, Cypilsid^. 

Animalf elongate, mantle yery large with many cirrous fila- 
ments, almost concealing shell, tentacles yenr long, eyes upon a 
protuberance, siphon short. Odantophore with seven rows 3-1-3, 
Dranchial plume single, no operculum. Shell in general like 
cowry. Cyprea 6 (one doubtful). Trivia 1, Birostra 1. 

Family, Cancellabidjb. 

Animal, with subulate tentacles united at the base, eyes at 
the outside, foot small, simple and triangular without operculum, 
spire short, whorls convex, often cancellate and ribbed, mouth 
entire, no odontophore, rostrum rudimentary. Gancellaria 4. 

Family, Cerithudjb. 

Animal, with a large foot, short, and angular, a front mantle 
with anterior rudimentary siphonal fold, rostrum large, short, 
folded, eyes at external base of tentacles, which are subulate and 
very wide apart. Odontophore long linear, 3-1-3, conical, curved. 
Operculum homy, subspiral. Shell turriculate, many whorls, 
notched at the anterior aperture, labrum produced. 

Cerithium 3, Lampania 1, Bittium 4, Tnforis 1. 

Family, Littorinid^. 

The family of FerrywinUes, best characterized by that name. 
See Froc. Linn. Society, N. S. Wales, June, 1878, for the reasons 
why I only make one genus Littorina of Bisella, Tectaria, of 
which we have probably four species in Tasmania. Fossarus 2, 
Ampularina 3, Foasarina 1. 

Family, FLANAxiDiE. 

Animal, with a long rostrum, subulate tentacles, eyes sessile 
on the swollen exterior base, foot short, simple with small 
tentacular filaments, operculum thin, homy paucispiral, odon- 
tophore 8-1-3, and in general much like the penywinkles. 
Ksmanian representatives (included doubtfully), DuJa 3. 

* 

Family, Bissoidjb. 

Small white or homy shells of various forms, but more or less 
turriculate. Animal with a proboscidiform head and subulate 
tentacles, eyes at base, foot long, sub-triangular truncated in 
front. Odontophore with a 3-1-3 inner lateral ; teeth very broad,, 
outer dissimilar ; all with denticulated apices. 

Sissoa 12, Bissoina 7. 
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Eamilj, TxrBxrrmajjim. 

Animal : Eostrum short, broad, tentacles long, fine, eyes at base; 
Mantle mth a fnoged margin obBcurely siphonated at right side: 
Operculum homy. Odontophore very short, 3-1-3, median square, 
laterals ligulate, summits hooked, serrulate. Shell turreted, 
subulate many-whorled imperforate, spirally grooved, aperture 
entire, outer lip acute. 

Turrit ella 5. Siliquaria 2. yennetus is also placed in a different 
family. We have two of the former and ona of tibe latter, oat 
perhaps two. Both are abnormal mollusca — ^the latter fixed, 
and with the foot rudimentary. Lingual dentition unknown. 

Family, Caltptejeidje. 

Animal dilated and depressed on its sides, tentacles medium, 
eyes at their external base, foot large, no operculum. Odonto- 
phore winged on each side in front, 3-1-3, central small, broad, 
lateral Ions;, hooked, gill a single plume. Shell liznpet-like, apex 
subspiral, interior simple or with a diaphragm. The egg-casea 
in this family are membranaceous in a tuft in front of foot, under 
the neck. Trochita 1, Concholepas 2, Crepidula 1 or 2. 

It is doubtful whether some of the species ranged under the 
above genera should not be placed in others. In the family 
Pileopsidw they are not known from the animals. Amalthea, of 
which we have probably two species, is referred* to the latter 
£unily, which generally corresponds to Adam's CapuUda, The 
^TT^lft Hardly differ in either. 

2irD ObDEB, SCUTIBILLVCHIATA. 

Hermaphrodite molluscs, with a. double branchial plume in 
the neck, or in cirrhi round liie foot. 
1. Sub-order, Podophthalma — eyes pedunculate. 

Eamily, Nebitidje. 

Animal : Muzzle broad, short, tentacles slender, eyes on stout 
peduncles at outer base, no head lobes or neck lappets, foot 
oblonfi^, triangular, no filaments, operculum shelly, articulated, 
subspiral, operculum central, teeth 5-1-5, with a long comb of 
veiT numerous laterals. Shell depressed, oval, spire short, no 
umbilicus. Nerita 1. 

Family, Teochidje. 

Animal: Head proboscidiform, tentacles fine, of ten ciliated, 
eyes on free peduncles at their outer base, head lobes between 
tentacles, gill single, long, neck lappet at sides of foot near eve 
peduncle, continuous with a side membrane with 3 to 5 fim« 
ments on free margin, operculigeromi lobe ornamented with 
cirrhi, operculum horny, spiral, often calcareous. Odontophore 
like Nentidffi. Shell pyramidal, turbinate, or ear-shaped, peadj 
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within. FliasiaTiella 5, Turbo 4, Carinidea 2, Astele 1, Liotia 5, 
^clostrema 7, Monilea 2, Ethalia 1, Adeorbis 1, Minolia 2, 
ClanculuB 13, Euchelus 3, Thalotia 4, Zizjphinus 7, Eleuchus 4, 
Bankivia 1, Gibbula 6, Trochocochlea 2, Trochus (Diloma) 2, 
Stomatella 1, G^ena 1. 

Family, Haliotid^. 

Animal: Head large, flat, tentacles long, eyes on terminal 
pedimcleB, foot very large exceeding the shell, and fringed, 
Sronchial plumes two, no operculum, shell ear-shaped, nacreous. 
The Odanfophore is like Trochus 1 median, two beam-like laterals, 
and numerous uncini with denticulated hooks, the four inner 
very large. Haliotis 4. 

Sub-Order Edbiophthalica, eyes sessile. 
Family, Fissubellidjb. 

Aninial : Head with short wide muzzle, body broad, conical, 
tentacles short, fine, eyes at base on protuberances, mantle 
margin fissured in front, free edges forming an oval siphon 
through apex of shell, gills two at back of neck, foot dilated 
upper sides with rudimentary filaments. No operculum. Shell 
not nacreous, conical, perforated at the apex or slit. 

Fissurella 4, Macroschisma 1, Emarginula 4, Scutus 1, 
Tugalial. 

Family, DsirrALiDiE. 

Animal, long, conical, truncate entirely enveloped in a mantle 
terminated in a fringed or plicate varix, toot proboscidiform, head 
distinct and pedunculate, lips with tentacles, but no other fila- 
ments or eyes. Dentalium 2 : but there are others which may 
belong to tlie genus Coeeum, which is a family by itself near to 
the Yermitidffi. 

Family, T£CTTJBID^. 

Animal like preceding, but with gill plume at back of head. 
Odontophore long, two central and two booked lateral teeth on 
each side in an oblique line. Shells like limpets, apex not 
central. Acmsea 9. 

Family, Tatelltdm. 

Animal like preceding, but with gills in cirrBi all round foot. 
Odontophore very long, teeth simple in numerous transverse 
rows. Shell a simple cone. Patella 6 or 7. 

Family, CHiTOWiniB. 

Animal elongated. Gills in lamell®, placed like last. Heart 
central, alimentary canal terminating at end of median line. 
Odontophore not long, teeth 3 central, median small, laterals 
laree, with dentated hooks, uncini five. Shell of numerous plates, 
Chiton. 6 ? Cryptoplax 2. 
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Sub-class, Opisthobhanchiata. 

Hennaphrodite molluscs, braDchia always ])08terior uncoTered, 
OP only covered by a fold of the mantle. Shell external or in- 
ternal, testaceous, membranceous, rudimentaiy, or none. 

Ist Order Tectibranchiata. Branchia coTered by shell or fold. 

Family, OTLiCHirinjE. 
Animal with frontal disk, head sub-quadrate, truncate in front, 
produced behind into broad flattened recumbent lobes, with eyes 
unmersed in front of their bases, mantle with posterior thickened 
lobe, foot shorter, thin shell truncate in front, no operculum. 
Odontophare 6-6, no median, inner large and hooked, outer uniform. 
Shell without colour, cylindrical, spirally convoluted, spire short. 
Cylichna 2, Tomatina 1. 

Family, Bullidjb. 
Animalf partly or wholly covering shell, frontal disk expanded, 
no eyes or sessile on frontal disk, mantle with right margin 
thickened, left thin. Odontophore, one central tooth and lateral 
numerous in an arched series, gizzard with calcareous plates, 
foot expanded for swimming, ^hell thin ventrieose, spire none. 
Bulla, 1, Haminea, 1. I include in this Philine 1, but the shell 
18 wholly covered and the head differs.* 

Family, Apltsii]).x. 

Animal large, eyes sessile, tentacles (?) ear-like, mouth with 
tentacles, mantle with internal calcareous plate protecting gill. 
Odontophore broad, short, teeth, central one, lateral numerous 
similar, gizzard with cartilaginous plates. A.plysia 2. 

Nothing has been done hitherto with the Nudibranchiate 
molluscs, and I need not pursue the classification for the 
brackish water shells, such as Ophicardelus 2 and Auricula, as 
they are so widely separated from the other families that it would 
extend this essay too long to explain the intermediate system. 
Our Marinula is a marine shell, and until the animal is studied 
and known I should hesitate on what system to place it. The 
Family Siphonabidjb is also very far removed. It is dis- 
tinguished by a pulmonic cavity for respiration, a conical shell, 
and a short figuiate odontophore, with one small central tooth 
and an immense number of laterals. 

The length to which this paper has extended prevents me from 
giving a synopsis of the Conchifera, to which I may return on a 
lutare occasion, as well as to the Land and Freshwater moUusca. 

I wish to conclude with some observations on the geographical 
distribution of the species. I have already published my opinion 
that for convenience it would be well to divide Australia into 
several moUuscan provinces. The S.E. coast forms one, Victoria 

* Hie JBuUina Uneata of Wood found at Port Jackson has a horny operculum. 
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anotlier, Soutli Australia, as &r as Eucla, another, and Western 
Australia another. In this sense we should have to divide Tas- 
mania into two provinces. The north side, which would have 
its relations with the South Australian coast, and the eastern 
and southern, which would be found more in relation with the 
S.E. province of Australia. But just as there is in all these 
provinces the same general character, or as we term it, the same 
Australian facies, so in Tasmania, — it has the most of the speciea 
which are very common on the South Australian coasts. 
Beginning with the littoral shells, we have the same Patella 
(P. tramoserica Chem.) on the rocks of New South "Wales, of 
Fort Phillip, or South Australia, but it difEers a good deal in 
character. In its young state it is streaked with bright ver- 
milion in Victoria; on the New South Wales coast it is often: a 
rosy red ; in South Australia it is of a beautiful golden yellow ; 
while in South Tasmania it is a dull leaden colour, and attains a 
much larger size than anywhere else. Perhaps the two most 
common shells on all the south coast of Australia are PluuianeUa 
tritonum and TJurbo undulatus. Every one is familiar with iha 
former of these shells, which assumes such astonishing varieties 
of colour, all of great beauty. It would be hard to find any 
part of the Tasmania coast where they are not washed up on the 
beach ; but as we proceed south they become more scarce^ 
21 undulafus especially so. On the other hand, the common 
coast shell of TasmaTiia is the beautiful Venus lameUaia, On 
the beach of Sandy Bay, near Hobart Town, they are drifted up 
in immense numbers at times. The same shell is common on 
the north coast, and on the South Australian coasts they are con- 
sidered great rarities. A shell that is very common throughout 
Tasmania, and equally common on all the south coasts of Aus* 
tralia, is Buccinum alveoJatum, Kiener. The animal acts as a kind 
of scavenger to the coast. Its powers of sight or scent. must be 
very keen, because if a large limpet is cut out of its shell and 
thrown into a rocky pool it is in a very short time completely 
covered with this mollusc. It has a long siphon or proboscia, 
which contains the radida. This is a thin sharp spear-like instru- 
ment, strongly barbed on each side. It evidently tears away the 
muscular tissue with great facility. 

Taking Southport, Port Esperance^ or Becherche Bay in South 
Tasmania as places for comparison, we find a veij marked 
difference from . the Australian coasts. The rocks are covered 
with Patella tramoserica^ P. usiulafa, Acmeea €dteostatay A. 
marmoratay A. septiformis, Siphonaria zonata, 8. dieTnanensis 
LUtorina (Risella) melanostoma, (X. nana and aurea occur, but 
I have shown that these are simple varieties.) Troehocoehlea aau* 
tralis, T. canstricta, with the variety T, faniata, Dilama odontisy 
LUtorina ccerulescens^ the many varieties ziezac^ PhUlipi, Ac. 
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All these sbeUs are between the tide marks. A little further 
fit)m the shore we find Haliotis fuprnta, Carinidea aurea, GomineUa 
eoMtatum, Furpura littorinotdes, Oairea edulU, and in sandy places 
Venus roboraia, V. gallmula^ V, conularU, Fecten asper^ P. bifrons. 
There are also three species of MyiiluB in thick patches on some 
of the rocks. If, kUuSf M, rottrahUj and If, hirsutus. In this 
list I mention only the most common shells, to which I may add 
in places, Chiton petkolatus and C, australis. Compare thia 
now with Guichen Bay on the South Australian coast. We still 
find Faiella tramasereca and Acmaa aUicoatata and the usual 
varieties of LUtorina, But in place of the Trochocochled australis^ 
which in Tasmania swarms under every stone, we find large 
numbers of a Thalotia^ T. contca, with occasionally T, picta^ and 
the variety (which is regarded as a species by Messrs. Crosse 
and Eischer), T, JRamburi, JElenchut bellulua, JE. badius and JE. 
irotodantU are also very common and very large, but not upon 
the rocks ; they are found feeding on the sea-weeds a little way 
out from the shore. Now all of these shells are found on the 
north coast of Tasmania, but the genus Thalotia is not at aU 
common. On South Tasmania it is never found so far as I could 
learn. Elenchw bellulus is found rarely in Bass's Straits. J?. 
badius is not at all rare in any part of Tasmania, but rather 
smaller. The finest and commonest specimens appear to be found 
at Lacepede Bay, a little north of Onichen Bay. Nerita atraia, 
a very common shell above tidal marks on the south and south- 
east coast of Australia, is rarely found on the south coast of 
Tasmania. Saliotis navosa is common through all the S. E. and 
S. coasts, and in Tasmania everywhere ; it forms an article of 
export to some Chinese fishermen on the south coast. Haliotis 
alhicaas is found only on the north coast ; it has not been found 
in Victoria, and is more generally on the S. A. coast.* The 
LittorindsB of Tasmania generally are those of the Australian 
coast, except Littorina scahra, and L, pyramidata so common on 
the south-east. The latter is found on the north Tasmanian 
ooast, but rarelv and very small. Ostrea mordax^ so abundant in 
N. S. W., is almost entirely absent from Tasmania. Cardium. 
eygnorum^ from W. Australia, occurs on the north T. coast, but 
small and thin. It occasionally extends to N. S. W. 

These remarks might be very much extended, but sufficient haa 
been said to give a general idea of the differences of the fauna, 
and as the subject is too large to be disposed of in one paper, 
further details may form the subject of a future essay. In con- 
clusion, I give a list of those fossil forms more or less abundant 
in our tertiary strata which are found living in Australia. 

* This sheU was first named JET. glabra bj Swainson, but as that name waa 
preoccupied, the name albicans, of Quoy, by which it is geoerallj known, maj 
be adopted. 
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JPecten laHcagtatus^ south coast only, small and rare. Limopns 
decussata, doubtfully on the north coast. Cylichna araohis^ 
common. LioHa discaidea, rather common. Fissurella concatenata, 
rather rare, and in Sydney. 

Discussion. 

The Chaibman said, precisely the same thing occurred with the 
Tegetable kingdom as with the animal, as described by Mr. 
Tenison- Woods. Along our own coast and the coast of Queens- 
land there were upwards of 200 species of ferns, whereas on the 
west coast of Australia there were not more than two or three 
species. As we go to the southward and westward the number of 
ferns decreases, while as we go to the north the number increases. 
There was nothing so marked in the vegetation of this country 
as the want of ferns in the southern part of Victoria, South 
Australia, and Western Australia ; whereas there was nothing 
ihore marked than the large number of ferns on the eastern 
coast. Some of them attained a yeiy great height. Some of 
them did not extend beyond the Dandenong Eange, west and 
south. (Mr. Tenison- Woods : I do not think there are any in 
South Australia.) No, but in this country they abound, and 
reach a height perhaps equal to any in the world. On the Blue 
Mountain Itange they attain a height of about 60 feet. He 
desired to make a suggestion with regard to the discussions on 
their papers. The late Sir William Denison endeavoured to get 
short papers read in order to excite discussion. He believed if 
they had short papers read, they would excite discussions that 
would be both interesting and instructive to the members of the 
Society. 

Dr. Neild thought, with regard to the suggestion of the Chair- 
man, the idea about discussions could be carried out in even a 
simpler way, namely, by members having the power topropose 
certain subjects. He was a member of an institution in England^ 
and they met once a month and had exceedingly valuable dis- 
cussions in this way. He thought the idea, if carried out, would 
lead to profitable results, and greatly increase the interest of the 
meetings. 

The Chaibhan thought that could only be done by means of 
short papers. 
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IiABT year I published in the Proceedings of this Society (vol. 11, 
p. 183) a descrintion of some tertiaiy fossQ corals from the 
Muddy Creek beas, Western Victoria. Since then I have found 
others amongst the detritus and matrix of fossils in my posses- 
sion. They are of especial interest, not only from the oeauty 
and peculiarity of their form, but also because of the new facts 
they contribute to our tertiary paleontology and the structure of 
corals generally. In the first place I am able to signalize the 
discovery of a MontUvaUia in our tertiary beds, and this is 
another link to that chain of facts which gives our tertiary fauna 
Buch a mesozoic aspect. I allude e^ecially to the discovery of 
Sahnia and Belemnitee in the Aldinga beds, Tkomnastraa in 
Tasmania, our simple endothecal corals generally, and JPleurofo- 
maria^ Trigonia semiundulatay* Ac., among the mollusca. Most 
of these genera have probably living representatives, though 
they were at their highest development long before the dawn of 
the tertiary period. MontUvdltia is a similar instance. The 
genua was ertablished by Lamouroux {Expo9, MSthodique det 
genres de Vordre des Polypiert^ Caen, 1821, page 78) for a trochoid 
simple free coral found in the Jurassic limestone near Caen. It 
includes at least a hundred species, the most of which are found 
in the Jurassic or the chalk formations. There are about ten 
tertiary species known, but none living. The tertiary species 
are Eocene and Miocene. The forms of this coral vary veij 
much, from conical to discoid. I cannot find that one form is 
more peculiar to any given period than another. The discoid 
corals are few in number, and it is to this kind that the fossil to 
which I draw attention belongs ; but it is a discoid form which 
is flat or even concave beneath, and that is, I believe, rare in the 
genus. There is a fossil form lately described by Mr. Tomes 

* This Trigonia is a remarkable instance, as it is so different from our living 

spedes and so Uke some mesoioic forms. 
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(Jour, Oeol. Soc, vol. 34, p. 193) from the Lias of Warwickshipe, 
which is very like our species, bat it is attached while the present 
is free. The following is the diagnosis : — 

Family Astbeisje. Div. LiTHOPHrLLiACEiB. 

' MoNTLiVALTiA DISCUS. Gorallum eircular, depressed, convex, 
but slightly depressed in the centre. Oo^ta corresponding with 
septa, faintly visible under the epitheca, covered with rather large 
but &int rounded granules. Epiiheca thick, smooth, shoving 
scarcely any concentric lines of growth. Systems six, cycles four. 
Septa moderately thick, regularly and finely dentate, the serrations 
extending ns ridges far along the higher orders; moderately 
granular. Primaries nearly always free to the centre. Tertiaries 
curving round and joining secondaries at about three-fifths from 
centre, but the secondaries are not subsequently thicker. Fourth 
and fifth orders curving rourfd and joining the tertiaries, but tiie 
fifth order always nearer the centre than the fourth. Endotheca 
abundant, no interseptal space without one or two dissepements, 
thick, curved, sloping. Base concave, and no trace of attach- 
ment. In some cases the secondafy septa of some systems carve 
suddenly and join the primaries dose to the centre. Diameter, 
6i, alt. 2 millims. Muddy Creek ; not very abundant. 

There is a coral described by Professor Duncan from the Aus- 
tralian tertiaries which is verv like this species. It is named 
Antillia lent, and from the l^rofessor's description I judge the 
differences to be that it has a columella, the septa do not unite 
in the manner here described, and the endotheca is not abundant. 
In all other respects they might easily be mistaken for one 
sndtiier. 

The next fossil I have to describe is one of most singular and 
interesting characters. It is a combination of some of the lead 
ing characteristics of several families and sub-families. It is 
a Turbinolidian coral with pali, without a columella and a {>er- 
fbrated wall ! It is well known that the perforation and non- 
perforation of the walls of corals form two of the largest eiib- 
flections of the MAnBEPOKAjtiA. The perforated section is less 
diversified than the other, since it generally possesses other 
marked features in combination. In this fossil we have*a per- 
forated wall, but none of those features. In exterior form it is 
very like a Twrhinolia, and like some members of that genua it 
has what seem to be deep pores between the costs. But in the 
true Turbinolia these pores go no farther than the wall. Tfaej 
follow a groove between the costa and, though deep, they neiver 
go through. In the fossil I am describing they go right through 
the wall, in fact, as the pores are very large, the portion of the 
wall which separates them becomes little more than a flat trans- 
verse bar, an arrangement which reminds us of JParites. There 
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are other peculiarities whicli I ^ill notice in the diagnosis ; it is 
sufficient here to call attention to the singular beauty of the 
design of these corals. They might be made serviceable as 
designs for ornamental purposes, a suggestion which has more 
than once been made with regard to other members of this order. 
The affinities of this species are all with Conocyaihtu, a genus 
which, in addition to bemg Australian, has several fossil mem- 
bers in our tertiary beds. The perforation of the wall is, I 
think in this case, a generic feature, at least, if it should not be 
the representative of a family. We have in Dasmia a family 
with a single species, but others may' be found for ours, as the 
beds in which this fossil occurs are so little explored. I propose 
to name the genus from its perforated aspect TremaioirochuSf 
which is thus characterized :— - 

Tbehatotboouus, new genus. 

Oorallum free, with the visceral chambers free, the septa distinct, 
only united in the middle, pali present ; no endotheca or synap- 
ticul» and the wall incomplete, so as to leave large interstices 
at regular intervals. No epitheca. Tbematotbochus^fekbs- 
TIU.TU8. Corallumy a regular cone, cylindrical, finely pointed, 
without trace of attachment. Costa in three cycles, the third order 
branching off very close to the base, rather prominent, thin and 
closely covered with short blunt spinous granulations. Marginal 
edge of calice rounded. No fossa. S^ta exsert in rounded lobes 
spiaouBly granular at the edges like the costa. Systems six, 
^dee two. Secondaries very much smaller than the primaries. 
Bali before both the orders in rather stout granular processes, 
not rising so high as the septa. In addition the septa sometimes 
9eod out long narrow lobes such as recall the Astrangiaceee, 
which join the pali. Dimensions, alt. 5, diam. of calice 2^, of 
lonnded base 1. Rare at Muddy Greek. Only two specimens 
finind by me sufficiently well preserved to show details. 

I am now of opinion that the coral which I described ia last 
ymi*B proceedings as ConoeyathtMfenettraius was no other than 
a -very much worn specimen of the present fossil. The inter* 
stiees were filled up with sediment. . 

It will be observed that in the case of this fossil, as in many 
other fossil and recent corals which are found in Australia, there 
is one cycle of costa more than the septa. I have figured for the 
plate which accompanies this a remarkable fossil from Aldinga, 
which has a structure which may throw a light upon this pecu- 
Hari^. In 2¥oehoeyathus heterocostaius we nsLYe costa in cycles, 
sad though they correspond with the septa, yet it is the higher 
orders (the fourth and fifth) which are continuous to the base, 
while the costa corresponding to the primaries and tertiaries do 
not appear until about halfway. The fourth and fifth orders of 
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eepta are only rudimentary ; so that if we found this coral in its 
young stage we should have no fourth cycle of septa, and no 
primary and secondary costa. Thus the costa would alternate with 
the septa. We see in this, probably, a proof that an extra cycle of 
costa shows that a cycle of septa to correspond with them either 
will appear or is aborted. It would be very interesting to learn 
if there are tentacles in the animal to correspond with the extra 
cycle of costa, or organs of any kind that will account for the 
irregularity. In Trochocyathus heterocottatuSf* the primary costa 
at the end of the major axis are continuous to the base, and 
eyen wider than the fourth and fifth order. This shows us some* 
thing of the mode of growth, which may be of interest in tracing 
the homology of these organs. It seems very certain that the new 
forms which Australian paleontology is bringing forth will here- 
after throw much light on the meaning of many of those facts 
which an imperfect knowledge of the plan of nature has rendered 
apparently anomalous, and which may eventually lead to a more 
sound system of classification than that at present adopted. 



Class, PoLTZOA. Order, Infundibulaia. Sub-order, Gheiloito^ 
mala. Section, Inarticulata, Sub-section, Bi-multiserialia. 
Family, Oemellartada, Cells opposite, in pairs. 

The fossil which I am about to describe is close to OemeUaria^ 
wherein the cells are joined back to back, and all the pairs &oe 
the same way. But m this species the faces alternate in two 
ways — that is, the faces are on all four sides of the almost cylin*- 
drical branches, and they alternate in each of the opposing cells 
arising on the side of the centre of its alternate neignbour. Tbia 
peculiarity is of generic value, and I propose the name of TBira- 
plaria for the genus. A fossil similar to this has been included 
in the genus Oellaria by A. E. Beuss.f It is a Miocene form of 
the Vienna basin, which the author thus describes : Cellabia 
BCHBEIBEBSI. G, gracilUma^ raro dichotoma^ cellidis quadrifmriU 
ovatu aut semi-cylindraceis, pltts minusve eonvexis, medio pwMtaUt 
apertura supera, immersa^ late elliptiea, ports duohus minimie laUr^ 
alihu9. 

The specimen figured by me differs from this in the cells being 
smooth and not punctate. 

* This fossil coral has been described by me in the Froceedinga of tlie 
Adelaide Philosophical Society for this year, along with all the oonU found 
by Professor Tate in the Aldinga beds. 

t FouiU FohfpmrieH dei WUner Tertiar Seckent, YoL 2, p. 63, plate 8, 
fig. 8. 
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TfiTBAFLABIA, TIOV. gen. 

P. with cylindrical smooth branches. Cells back to back, 
facing four ways, the opposite pairs of two sides alternating with 
'the other two. 

Tetraplabia austbalis, n. s. 

P. with smooth slender branches. Cells elongatelj pyriform, 
Bot punctate ; aperture nearly oval. 

Muddy Creek, Western Victoria. — The occurrence of a fossil 
form so very near the Vienna miocene species, and of a genus 
which, as far as I am aware, has no pliocene or living representa- 
tive, is another link in the chain of evidence which fixes the age 
of these beds. 

EXPLANATION OF PLATE. 

Fig. la. 3£ontUvaltia di^us, enlarged. 

„ lb. Ditto calice. 

„ lo. Ditto base 

„ 2a. Trematotrochutfen0stratutf much enlarged. 

„ 2b. Ditto calice. 

„ 3a. Trochoeyaihfu heierocostatu*, enlarged. 

„ 8b. Ditto end view, showing peculiar costa. 

„ 4a. Tetraplaria antiralU, enlarged. 

„ 4b. Ditto section. 
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rtiivah.3 discus, (enWg-d) Fig 2'' Tre(rmrti-o<rhus, Cshce 

Ditto B-3^ ^■■C^'' Ditto o.id v,e^ Fhowinf jii-i 

n;atMrocI>.iBffnfst™ti.:.,ir,iu.-U fnLp^fdi Fig +' Te-^-si.UnB H^jti-slis, mucherili 

fi^4'' Trtrsplji-ia si.5i.alis Sertion 
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Proposed Correction to the assumed Longitude of 

the Sydney Observatory. 

Sj JOMS TSBBITTT, F.B.A.S. 
iMead be/ore the Soyal Soeuty ofN,8.W,, 6 June, 1878.] 

Oax of the most important problems to the colonists, from aii 
astronomical, a nautical, or a geographical point of view, is the 
accurate determination of the longitude of the Sydne^T Obser- 
Tstory. Four methods may be mentioned for this determination, 
Bamely, the transportation of chronometers, obseryations of moon- 
culminations compared with corresponding ones at Greenwich, 
observations of mnar occultations of stars, and exchanges of 
tel^;ri^h signals between Europe and the Observatory. Of 
these four methods, only one has hitherto been employed, namely, 
observations of moon-culminations. During the latter part of 
the year 1859, the Eev. W- Scott, the then Government 
Astronomer, observed forty-eight meridian transits of the moon, 
namely twenty-six of the first limb, and twenty-two of the second. 
These, compared with the tabular positions in the Nautical 
AlmanaCy gave lOh. 4m. 59*96. E. as the longitude of the Obser- 
vatory from Greenwich ; and this is the value hitherto adopted 
in the Nautical Almanac and the Astronomischc Jahrhuch, During 
the year 1860 fifW other meridian transits were observed, namely, 
twenty-six of the first limb, and twenty-four of the second. These 
likewise, compared with the taVular positions in the Nautical 
Almanac^ gave lOh. 5m. 6*84s. E. as the longitude. In the year 
1861 fifty-six transits were observed. From the aRsemblage of 
observations obtained in the years 1859, 18G0, and 1S61, a selection ' 
was made of those transits which had corresponding observations 
at the Cape of Good Hope > and Greenwich Observatories. It 
appears from a discussion m the volume of " Sydney Astronomical 
kdA Meteorological Observations for 1861," page 82, that twenty- 
three transits in 1859, compared with corresponding ones at the 
Cape of Good Hope, give lOh. 4m. 44'438. E., and that thirty- 
three in 1860 and 1861, compared with corresponding ones at 
Greenwich, give lOh. 4m. 46'66s. E. as the longitude — the mean 
result being lOh. 4m. 45'74s. E. In vol. xxvii of the Boyal 
Astronomical Society's Monthly Notices, page 299, there is a 
paper on the longitude of the Sydney Observatory, by Mr. Stone, 
the present Astronomer Eoyal at the Cape of Good Hope. In 
that paper he has compared sixteen transits of the moon's first 
limb, and eight of the second, observed at Greenwich and Sydney 
in 1859, the resulting longitudes being respectively lOh. 4m. 
45*058. and lOh. 4m. 48'08b. E. He has also compared thirteen 
transits of the first limb, and eleven of the second, observed at 
both places in 1860, with the respective results — lOh. 4m. 45'81s, 
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and lOh. 4m. 50058. E. Combining the observations of the two 
years, he got for the resulting loDgitude — lOh. 4m. 45*398. E. 
from observations of the first limb, and lOh. 4m. 49268. E. from 
observations of the second limb ; or, as the final result, lOh. 4m. 
47-328. E. This value differs only ISSs. from the Eev. W. Scott's, 
before stated. The discussions oy the Eev. W. Scott and Mr. 
Stone, so far as I am aware of, are the only ones that have yet 
appeared.* 1 believe, however, that the method of moon-culmi- 
nations must yield in point of accuracy to that founded on lunar 
occultatioiis of stars. While the G-reenwich corrections to the 
moon's tabular places in the meridian depend, of course, upon 
observations made by thoroughly practised observers with the 
ffreat transit circle, whose telescope is an instrument of about 8 
inches aperture and nearly 12 feet focal length, and a clock of 
the highest class, the transits at Sydney were observed with a 
telescope of only 3} inches aperture and 62 inches focal length, 
with a clock of not first-rate quality. The determinations* of 
right ascension at Sydney cannot, therefore, compare in point of 
accuracy with those made at G-reenwich. What we want here, 
therefore, are observations which are more nearly comparable in 
precision with those made at G-reenwich, and these, I believe, are 
to be found in observations of lunar occultations of stars. An 
oocultation, it is well known, can be observed within a fraction 
of a second of time, and if the moon*s disc were a perfect circle, 
and the tabular elements could only admit of being corrected at 
Greenwich with the samQ degree of accuracy, the resulting 
longitude would *be correct within a second of time. Professor 
Newcomb, in his ** Investigations of Corrections to Hansen's 
Tables of the Moon, Washington, 1876,'* says that the determi- 
nations of longitude from moon-culminations are found by 
experience to be subject to constant errors which it is difficult to 
determine and allow for, and that it was, therefore, a part of the 
policy of the American Commission for the observation of the 
transit of Venus to depend on occultations, rather than upon 
moon-culminations, for the determination of longitudes. I am 
not aware that any attempt has yet been made to fix the longitudes 
of either the Sydney or Melbourne Observatories, or, indeed, of 
any other position in this or the adjacent Colonies, by means of 
observations of lunar occultations of stars. I have, therefore, 

* The principal portion of the preceding paper was written prerioiuly to 
the last meeting of the Astronomical Section of the Boyal Society, hence there 
is no mention made of the result recently arriyed at for longitude by the 
present QoTcmment Astronomer. At that meeting a paper was read by him 
based on numerous moon-culminations obserred by himstclf in the years'lSGS* 
1871, 1872, 1873. and 1874. Be giyes for the resulting longitude lOh. 4m. 
60'81s. E. (see Sercdd, May 7th, 1878). which differs only 2'67s. from that 
derived from the occultation observations. It must be remembered, however, 
that all the moon-culminations referred to have been observed by meaui of 
, the old transit circle of 3| inches aperture. 
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thought it would be desirable to iuvcsti^te tbe problem and laj 
the results before our Society. If the longitude of any point in 
the Colony could only be accurately determined in this way, that 
of any other point could readily be determined by exchauges of 
time signals with the electric telegraph. I thought at first to 
include the observations of solar eclipses in my investigations, 
but as these phenomena cannot be observed with the same 
precision as an occultation I considered it advisable to reject 
them. I am not aware if any occultations have been systemati- 
cally observed at Sydney. During the period 1863-1877, however, 
I have succeeded in observing one hundred and sixty-nine of 
these phenomena at Windsor. By far the ereat majority of the 
stars so observed have not yet been catalogued with sufficient 
accuracy, and have been observed only at the dark limb during 
the first semi-lunation. I have selected twelve stars for the 
diacussion of the longitude of my observatory observed previously 
to 1875, and for which I am enabled to get the Greenwich 
corrections of the moon's tabular places. They have all been 
observed at the dark limb during the first semi-lunation. Their 
positions depend on numerous observations made at Greenwich, 
Badcliffe, Washington, and Melbourne, and may therefore be 
considered fixed with almost absolute accuracy. For the compu- 
tations I have adopted — 33^36' 28*9'' as the astronomical latitude of 
my observatory. This value rests upon ninety-three prime vertical 
observations with a transit instrument of 2*1 inches aperture and 
20 inches focal length, of st^rs culminating within 30' of the zenith, 
whose positions have been determined in the Southern Obser- 
vatories of Sydney, Melbourne, and Williamstown. Fifty-nine 
observations were taken on the centre wire of the instrument, and 
thirty-five on one of the side wires, with the transit both direct and 
reversed, both before and after the meridian passage. In this way 
each star was observed on the same wire four times for each com- 

flete observation. Bejecting only one observation for discordance, 
obtained the following results for each class of observations : — 

Mean of 59 obaervstions on the centre* wire~83^3B' 28*8'' 

„ 84 „ „ a side wire ...— SS'^se' 29 2" 

The mean result, os before stated, is —33^86' 28*9'' 

With the exception of the discordant observation before men- 
tioned to have oeen rejected, the extremes of the individual 
results are— 33^36' 20-9,"— 33''36' 37-7". It will therefore be seen 
that any further correction to the latitude must be very small, 
and not likely appreciably to affect the computed longitude. 
Adopting now Bessel's ratio of the squares of the earth's 

semi-axes, or ?!= 09933254, I got 33°25' 630" and 9 9995676 

A. 

as the geocentric latitude and the log. earth-radius corresponding 
tomy oDservatoiy. With these constants, corrections of the moon's 
tabmar places concluded from observations at Greenwich, and an 
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assumed longitude of lOh. 3m. 15*78. E.,I have diacusaed the twelfe 
occultationB. The following table exhibits certain data employed 
in the calculations and the resulting corrections of the assumed 
longitude : — 
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The Talae S-~e in the eighth column of the table is the difieience 
lietween the calculated apparent Benii-diameter {8) of the moon 
sod tiie calculated apparent distance (c) of the star from the 
moon's centre for the ObservatOTj mean solar time of disappear- 
ance. Assuming that the only corrections required to the 
tabular elements are those of the moon's right ascension and 
north polar distanoe, the final rauations giye the corrections in 
Hie last column of the table. The moon's apparent right ascen- 
sions and north polar distances haye been interpolated with 
second differences from the NauHcal AUnanae and the Green- 
irich corrections applied. I may mention that the occultation of 
fl» '£auri on March 2, 1868, is a very unfavourable one for the 
determination of the longitude, owing to its disappearance 
luning taken place near the moon's northern limb. If, there- 
fore, we reject the correction due to this observation, we have 
for the mean of the remaining eleven corrections, allowing equal 
weights to all, -^ 7*64s., and the longitude of my observatbiy 
lieoomeB lOL dm. 28'84s. E. 

It may also be well to state that the observation of the dis- 
pearance of i^ Aquarii on November 30, 1870, was rendered 
uncertain owing to a passing cloud. It will be interesting for 
the sake of comparison to state here that I have compared fiftv- 
three transits or the moon observed at Windsor with the hourly 
Sphemeris in the Nautical Almanac^ corrected by means of the 
observations with the Washington transit circle. These transits 
were observed with the 2-inch transit instrument, fifty-one 
being of the first limb, and two of the second. The mean result 
for longitude is lOh. 8m. 21*58b. E., which agrees pretty well 
with that derived from the oecuhations. In May, 1865, a number 
of signals by electric telegraph were exchaneed between the late 
Mr. Smaller and myself, in order to determine the difference of 
longitude between Sydney and Windsor. The result of this 
0rc£ange of signals was that my observatory was Im. SO'Ote. 
west of that of Sydney. No r^urd, however, was paid to per- 
acHial equation in this determination. If now we add this quan- 
tilr to the corrected longitude of my observatory, as given in 
ibs paper, we have 1(%. 4m. 53*d8s. E. as iJbe longitude of ihb 
Sydney Observatory. This value is greater by 7'64b. than tiiat 
determined by the Sev. Mr. Scott from moon-culminations at 
Cheeowich and Sydney. 

I have a few other observed occultations of well-determined 
atara, both at disappearance and re-appearance, made since 1874, 
but tihe Greenwich corrections are not yet available. I traat iKt 
■ome future date to be enabled to turn these occultationB to 
account, and also to obtain more trustworthy corrections of the 
tabular elements from a discussion of tiie meridiasn observatioBS 
nade at all the principal obseryatories during the semi-lunationB 
in which l&e occultations have occurred. 
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In the meantime, I must express it as my opinion that tlie 
longitude of the Sydney Observatory, as given by Messrs. Scott 
and Stone, really requires a considerable positive correctiou. 
Before many years elapse, telegraphic communication will pro- 
bably be so well established that we shall by tbat means be 
enabled to accomplish the accurate solution of the problem, just 
as in the case of Washington, whose longitude from Greenwich 
has been determined satisfactorily in this way within a second of 
time. 

In conclusion, I may mention that I should have presented 
this paper to the last meeting of the Astronomical Section of the 
Society, but that I deemed it expedient to wait for the carrying 
out of a proposed exchange of telegraphic signals for a new and 
more trustworthy determination of the difference of longitude 
between Sydney and Windsor. Arrangements were made for an 
exchange of signals during the latter half of this week, but 
cloudy weather having set iu the proposal has been frustrated 
for the present. I therefore deem it advisable to communicate 
the paper to the Council in time for their meeting on the 29th 
instant, in order to its approval for the General Meeting on the 
6th proximo. 

Windsor, May 25th, 1878. 



The following supplementary paper, on the same subject, was 
forwarded by Mr. Tebbutt, and read at the meeting of the 
Astronomical Section of the Society, held on June ISth : — 

On the 5th instant I read before the general monthly meeting of 
the Boyal Society a paper on a correction to the assumed longi- 
tude of the Sydney Observatory, deduced from observations of 
lunar occultations of stars, made at my observatory, Windsor, in 
the years 1866-68-69-70-73-74. In that paper twelve occultations 
of well-determined stars were discussed, two of which were 
unfavourable for longitude results. One of these in particular 
was rejected, as having occurred near the moon's northern limb, 
and the resulting longitude of my observatory was made to 
depend on the eleven remaining occultations. This value is 
lOn. 3m. 23'348. E. of Greenwich ; and to it was added Im. 30*048., 
the difference of longitude between the Sydney Observatory and 
mine, as determined from telegraphic signals in May, 1865, 
giving lOh. 4m. 53'38s. E. as the concluded longitude of the 
former from Gre3nwich. Having reason to suspect that the 
telegraphic difference of longitude just stated was considerably 
too great, I requested the co-operation of Mr. Kussell in a new 
and more accurate determination of the difference. This unfortu- 
nately could not be accomplished in time for the pretr-entation of 
my paper to the Society. A new determination has now, however, 
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been made, and it fully confirms the suspicions which I had 
entertained respecting the old value. The following are the 
results from the recent exchange of signals : — 

Mean of thirty-four signals sent from 

Sydney to Windsor ... Im. 28*778. 

Ditto of forty ditto, Windsor to Sydney... Im. 28'888. 

Mean of all Im. 28'83s. 

If now we reject both the unfayourable occultations referred 
to in my paper, and assign equal weights to the remaining ten 
results, we get the following : — 

Assumed longitude of my observatory lOh. 3m. 15*708. 

Correction from the ten occultations ... + 6*848. 
Longitude of the Sydney Observatory 

east of mine + Im. 28'83s. 



Concluded longitude of the Sydney 
Observatory lOh. 4m. 51*378. 

This value exceeds by 0'56s. that obtained by Mr. Bussell 
from moon-culminations observed by himself during the years 
1863-71-72-73.74. 

I trust, before the close of the present session of the Eoyal 
Society, to be in a position to discuss this question more com- 
pletely. I have other occultations of well-determined stars, for 
which I yet require the corrections of the moon's tabular places. 
In the meantime I am desirous that these few remarks may be 
brought before the Astronomical Section of the Society, and 
regarded in the light of an appendix to my paper already 
tdenei to. 
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On the* Meteorology of the Coast of New South 
Wales during the Winter Months, with the 
desirability of issuing cautionary storm warnings, 
by telegrams to the various ports, from the Obser- 
vatory. 

Bj Mabshall Shtth, Master of the ship " T. L. Hall/* 



ISead before the SoytU Society ofN.S.W,, 3 July, 1678. ) 



Ths periodical return of bad weather, of a most treacherona 
character, during our winter months — ^notably July, our worst 
Btorms in the past having occurred during that montn, and which 
lunre generally caused more or less loss of life and property at 
sea — caused the writer to prepare this paper, "with a view to elicit 
the views of those who may have better chances of procuring or 
compiling meteorological data, whether they are or are not 
preened by certain atmospherical conditions and barometrical 
readings. 

The writer's experience during six years as a shipmaster on 
diis coast leads him to believe that the normal state of the 
weather is cyclonic ; that is, areas of low pressure come up and 
follow each other quickly from the westward. The gales com- 
mencing in a northern quarter, veering with the sun's course 
through west and south-west, wiU blow hard for a time from the 
southern quarter, and gradually moderate, and, after a short spell 
of fine weather, again begin in the northern quarter, as another 
area of low pressure comes up from the westward. The baro- 
metrical conditions are, as we might expect, steep gradients on 
our coast ; the lower readings being at our southern stations, the 
steepness of gradient between Newcastle and Eden, as a rule, 
denoting the strength or force of the coming gale. While the 
above conditions are in force, we have a continuance of com- 
paratively fine weather, for these cyclonic winds bring very little 
rain with them, the clouds having probably parted with their 
vapour in passing over the high lands of the Australian continent. 
Bat nearly every winter we have a gale of an opposite character, 
namely, bad weather of an anti-cyclonic character, which comes 
«p upon our coast from the eastward, bringing with it fierce galea, 
aheavy breaking sea, and a deluge of rain. These gales generallT 
commence at some point between north-east and south-east, and 
they back against the sun's course more or less during the con- 
tinuance of the gale. 
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In Kiiagg*8 Almanac we find that in July, 1866, the steamer 
" Cawarra" foundered, drowning all her crew save one, and 
fourteen coasters foundered or were driven on shore ; and, again, 
in 1867, eight or nine more coasters followed. In July, 1876, 
the barques " Union," ** Moneynick," and "Ann," with the whole 
of their respective crews, were lost, with several coasters ; and in 
July, 1877, the " Yarra Tarra" foundered with the whole of her 
crew while endeavouring to re-enter the port of Newcastle. 

The barometrical conditions preceding these storms (anti- 
cyclonic) we find in the storms of 1876 and 1877 to be of quite an 
opposite character, the, barometer standing high at the various 
coast stations, and the gradients beginning to steepen in tHe 
reverse order, viz., the readings at the southern stations become 
the higher, and from observations of the barometer readings as 
given in the Sydney Morning Herald^ the writer found that for 
some little time preceding the July gale of 1876, the barometer 
' had been standing high at the different stations, with a steepness 
of gradient of about 20-100 of an inch between Newcastle and 
Eden, when then the gale burst upon us. Again, taking the gale 
of July last year, during which the " Yarra Yarra" foundered, the 
writer found that the barometer readings as given in the weather 
chart for Newcastle and Eden were as lollows :— 

^<)^- VA^ Reoeived in Published 

OMtle. "**"• Obeervatoo'. in chart. 

Wednesday, July 11 30-43 30-56 July 11 July 12 

Thursday, Julv 12 303S 30-50 July 12 July 13 

Friday, July 13 30-26 3036 July 13 July 14 

Saturday, July 14 3010 3030 July 14 July 16 

From the above readings it may be seen that the readings had 
been very high at the coast stations for some time preceding the 
storm, and that on the Saturday morning (July 14) that the "Yarra 
Yarra" proceeded to sea, they were aware in the Observatory 
that gradients had steepened 10-100 of an inch between New- 
castle and Eden-- in itself a dangerous sign ; and again, as in 1876, 
the difference between the readings at Newcastle and Eden was 
20-100 of an inch, yet no cautionary storm- warning was issued 
from the Observatory that morning, or at least none was received 
in Newcastle, for had there been, the "Yarra Yarra" would 
probably have remained in port, and thus avoided her bad end. 
The inferences which the writer wishes to draw and place before 
the members of this Society for their free discussion (believing 
that by doing so he is best ser\'ing the cause of his fellow sailors) 
are : — 1. That the normal state of the barometer during the winter 
months on the coast of New South Wales is low readings with 
steep gradients, the lowest readings being at the southern stations, 
with westerly winds of a cyclonic character and comparatively 
fine weather. 2. That when these barometrical conditions cease 
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to exists and tiiat instead of a set of low readings v/e find that — 
as in July, 1876 and 1877— the readings getting high at oar coast 
stattons, and the gradients beginning to steepen in the reverse 
order, I think we may fairly infer that an atmospheri^l disturbance 
of an anti-cyclonic character is threatening our coast, which may 
or may not reach our shores. 3. If the last inference is true (as 
the writer believes it is, and also believes that it is only by the 
careful study of meteorological data that this can be determined), 
bat if it should be found to be so, then surely it would become 
our duty to urge upon the Government of New South Wales the 
necessity of issuing from the Observatory by telegraph to the 
Tarious outports bad weather forecasts, when cautionary storm- 
warnings could bo hoisted, and old and ill-found vessels would 
remain in port untU the storm had passed over, or the atmo- 
spherical disturbance had passed away. 

It may be said that the writer only gives the barometer readings 
preceding two gales, viz., those of July, 1876 and 1877, to sub- 
stantiate this theory, and that this is not sufficient. In reply he 
can only say that they are the only ones ; that he has been abie (by 
being on the spot at the time) to look carefully over the weather 
reports, as during the gale of July, 1876, he was in Newcastle, and 
in July, 1877, he was off "WoUongong, when the gale commenced, 
bound, to Newcastle. 

In conclusion, the writer would like to place before your 
notice the good that has been done on the coasts of G-reat Britain 
by the issuing of thcsie storm warnings by the Meteorological 
Society, and the large percentage of successful warnings issued 
by them ; and hopes that, by the careful study of data which 
we may possess, wo may obtain some knowledge of fixed laws 
concerning these heavy storms which sweep upon our coast 
nearly every winter, and that warnings may be sent out, and the 
lives of our seamen be spared in the future ; and as one of the 
means to this end, the writer would recommend the obtaining the 
logs of the vessels who may arrive after these gales are over, and 
most especially those vessels which may be en route to New South 
"Wales from ^ew Zealand ports, and so perhaps obtain information 
of their size, shape, and their progressive movement. 

Discussiox. 

Mr. C. Stuart said : I consider that this is one of the most 
reliable papers upon this subject, or perhaps the only one we have 
had durmg this vear. It Hhows the great value that nautical 
gentlemen set upon the observations from the Observatory. Al- 
though the writer is not a member of the Society, he hoped the 
paper would be considered of sufficient importance and sufiicieutly 
well written to be printed in our volumes at the end of the year. 
If it is necessary, I will more that the paper be printed. 
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The Chaibha^n' said this was not necessarj. The prmtixig of 
the papers read was a matter that rested with the Couneil. 

Mr. KusTLOCU asked what was meant bj the steepness of fte 
gradients, and coming in the reverse order. These storms 
interested him. Would Mr. Bussell tell them if he had noticed 
the state of the atmosphere before these fierce south-east storma 
came on. He had generally been able to tell from the barometer 
and the state of the skin wnen thej were coming on. 

Mr. EussELL said: Mr. Marshall Smith has raised a moat 
important question, and I wish he had said more about it. I 
felt rather disposed to shirk speaking about it to-night, becamia 
it is a long subject to go into, and would take about an hour to 
explain, on the assumption that there are members present who 
do not understand it. The writer of the paper reallj raises a 
wide question as to the character of the atmospheric disturbanees 
on our coast. In England they have clearly made out the 
cyclonic character of the storms that pass over Great Britain. 
In New Zealand the character of the storms is very much tha. 
same ; but in America they have quite a different state of things — 
the storms travel there in a dinerent way. Now, in order to 
trace out the cjrclonic storms^ you want daily observations by 
telegram from a large number of stations, and since I have 
received such telegrams at the Observatory, I have learned to 
correct some ideas I had formed about our weather ; one of theae^ 
viz., that our storms are similar to thpse in England — that is, 
that they are cyclonic — I had to give up. I am convinced that 
our storms are not cyclonic, in the ordmary sense of the term. 
Now in fine weather we generally get winds from the northern 
points ; but if the barometer begins to fall in the summer, the 
wind gradually veers round to the westward, and thence to tlie 
south, the barometer indicating the approach of the southerly 
wind by a steady rise. As the polar wind comes in the loss of 
pressure is made up, and the wind dies out, and with a high 
(about 30 inches) barometer we have a return of fine weather. 
Such is the ordinary fine weather course of the wind. The 
weather telegrams havo taught me this — that, for some reascm. 
which I am at a loss to explain, the barometric waves which pass 
rapidly across the surface of the earth in this country generally 
come from some point between south and south-west. A rising 
barometer on the south or south-west coast indicates that the 
barometer will soon rise here. The effect is that if one of these 
waves comes on rapidly, we have an increase of pressure on the 
southern coast which gives rise to a strong southerly wind. 
This represents what Mr. Smith speaks of as a gradient. If you 
will refer to the daily weather map you will see that these 
gradients frequently exist, but until they rise to 6 or 7 thej 
are not dangerous ; that is until the difference of barometers 
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for eyery 60 miles is 0*06 or 0*07; but here we Beldoin 
have anytliiBg of the sort. In the ** Dandenong " storm 
there was a gradient, but there was nothing like circular 
motion in it. It came in from the south-west coast, followed up 
the Murray, across the mountains to Bathurst, and reached 
Sydney by the easterly motion of the atmosphere. I was able to 
trace its speed. It reached Sydney — (I am speaking just now 
from memory) — about 10 o'clock p.m. ; it was at Newcastle about 
1 o'clock a.m. and was met by one of the A.S.N. Co.'s steamers 
oS. the coast beyond Port Macquarie. I traced that storm in 
almost a straight line for nearly a thousand miles. So that it 
could not have been a cyclone. It is very evident to me that the 
bulk of our south-westerly storms come on in that way. The 
more important question which Mr. Smith raises is that of the 
easterly gales; and here I confess myself at a loss. I haye 
studied them closely for some twenty years, and I am obliged to 
say that there is no satisfactoiy warning of them. I know that 
there is a certain sensation felt before these gales. There is an 
intense dampness of the atmosphere; but this often occurred 
and no gale followed. Within the laft twelve months I have 
obtained some scraps of information wiiich show that sometimes 
the south-east gaJe did not '* blow home," as the sailors say. 
That is to say, a heavy sea could be seen ofE the coast, but it did 
not come right in, and while a south-easterly wind was blowing 
hard out at sea, the wind here was west. The cause which brings 
in the south-easterly gale was probably some decreaseof pressure in 
the interior of the country ; or probably from the demand of the 
trade winds. But there is really a great deal to be learned about 
it ; and I would be afraid to predict the approach of a south-east 
wind. In nine cases out of ten they do not blow home. Some- 
times the stations report a heavy sea on the coast, though the wind is 
light; but I know from the telegrams that the south-east 
gale is blowing overhead at the time. If such south-east winds 
ofi the coast had a little more force, they would come in and 
make destructive gales. The barometer was always high before 
these gales came on, and generally fell as they continued. I fully 
believe that something ought to be done in the way Mr. Smitn 
suggests, but it cannot be said off-hand what is best to be done. 
I expect to get a good deal more information from the daily 
weather study about the gradients than I have hitherto obtained. 
We seldom or never get a gradient here that represents a south- 
east gale. It is found in England that if a moderate gradient 
continues in one direction for some days, the wind blows in that 
direction with considerable force — more so than if the gradient 
had existed for only a short time. I think the number of gales 
of wind of at all a serious character on this coast are small com- 
pared with those that prevail in New Zealand or the Mother 
Country. (Applause.) 
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I PUBFOSE in this paper bringing under your notice the results of 
my observations upon tbe storms which pass over New South 
Wales. Before doing so, however, I should like to say a few 
words about some of the terms used in describing storms, and 
the sense in which I shall use them here. And first, what is a 
meteorological gradient? It is a term that has but recently 
been introduced, and is the expression for one of the atmospheric 
conditions, viz., a state in which if the pressure as shown by the 
barometer be examined along some line of country it will be 
found to increase or decrease gradually, as, for instance, when 
an area of low pressure exists it is found that the readings of 
barometers on lines radiating from its centre get gradually 
greater. It is not supposed that the atmosphere, like water, may 
nave an inclination on its surface ; but that it is in somewhat the 
same condition as a large mass of water heated more at one part 
than at another, and just as water in that condition would begin 
to move, the warmer flowing over the colder with a rapidity pro- 
portionate to the difference in temperature, so when a gradient 
exists in the atmosphere we have the condition which will produce 
motion, and the steeper the gradient the more rapid the motion. 
Yarious methods have t)een devised for expressing gradients. 
In England, a gradient is the difference in pressure expressed in 
hundredths of an inch of the barometer, between two places 60 
miles apart : thus a gradient of 6 means that in 60 miles the 
pressure changes 0*06 in. ; on the continent of Europe gradients 
are measured in millimetres instead of hundredths oi an inch. 

When the term is used here the English gradient is that 
understood. Now the experience in Europe amounts to Uiis : 
that the force of wind will not exceed a fresh breeze, or 30 miles 
an hour, unless the gradient is higher than 6, so that a gradient 
along our coast would have to rise a difference in pressure 
between Sydney and Newcastle, for instance, of 006 before the 
wind would become strong from this cause, but there is another 
consideration which must always have weight when estimating 
the effect of gradients, and that is the time that they continue ; 
for the bulk of the air to be set in motion is so great that it 
requires time to respond to small forces, and gradients frequently 

H 
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exist between two places sufficient to produce gales, but before 
the air can be set in motion the wave of pressure passes on and 
removes the tendency to motion ; and it is difficult in the ordinary 
atmospheric waves which pass over us to make allowances for this 
fact. At times when the wave is coming from the south a fresh 
breeze comes with it, but more frequently it passes with no 
appreciable effect upon our winds. Another difficulty is to esti- 
mate the effect of changing pressure at two stations, because it is 
impossible to tell how far the changes are going ; a good illustra- 
tion of this will be found in the " Dandenon^'* gale, of which more 
presently. On that day, with a southerly wind, barometer falling 
here and rising to south, a gale was inevitable, and warning 
might have been given had a system for such warnings been in 
existence, but the extreme force we experienced could not have 
been anticipated ; the change in pressure was so rapid that the 
effect was Hke an impulse that doubled the velocity of the vrind 
suddenly. 

Another term which requires defining before I make use of it, 
is cyclone. By it I simply mean currents of wind moving in a 
generally circular direction, and whirlwind would be a better 
term, were it not that we generally confine it to cyclones of such 
small dimensions. 

Two other words I should like to define, and then pass on to 
our subject : they are tropical and polar. By tropical currents 
or winds, I understand warm winds coming from auy direction 
north of west and east, but generally between north and west ; 
and by polar currents, any southerly wind (cold by comparison 
with the tropical) and most frequently from south-west, but the 
normal direction of which is south-east. Now, as you are doubt- 
less aware, these two main currents are possessed by very 
opposite tendencies ; that from the equator where it has gained 
the highest easterly velocity possible by the earth's rotation, 
comes to a higher latitude on its way south, and its easterly 
tendency is so much greater than the earth's surface motion 
there, that it becomes a north-west wind, or perhaps a strong 
westerly, while the polar current, coming from a higher lati- 
tude, has just the opposite tendency — that is, it moves towards 
west and north, or from south-east. But the tropical wind being 
by far the more abundant of the two, when meeting the polar 
wind generally deflects it, by the friction it exerts at the place of 
meeting, from its true course, and makes a south wind of it, and 
this action, aided by the form of the land (a long ridge of moun- 
tains) generally make our polar cMrvGnt tsouth-weH, It is obvious 
then that where these winds meet the direction will be a com- 
pound or resultant of the two, being westerly when they are 
equal, veering to north as the tropical gains force, and to south 
as the polar element increases, and being, when this has complete 
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mastery, BOuth-eaBt. Another important conBideration in regard 
to the meeting of these winds is their extent. The meeting is 
not only at our point of obseryation, but extends many hundreds 
of miles east and west of us. Now, if from an extra heating at 
the equator, more than the usual amount of wind is s^nt south, 
what is to become of it at the meeting ? G-enerally it finds vent 
in a strong west wind. Sometimes it drives back the polar 
current till the w^ole of Australia is in the tropical current and 
north-west winds are reported from the whole of south-east Aus- 
tralia ; at Sydiiey by far the greater part of our time is spent in 
this dry (more or less) cloudless wind. But when the tropical 
wind loses power, the polar wind takes its place, and we then 
haye south-west winds veering gradually to south-east, as they 
gain power, and I have known the south-east wind to blow over 
Sydney for several weeks. Now one circumstance which assists 
the incoming polar winds is the form of the country. A moun- 
tain chain stretching north and south, and rising to some 3,000 
feet, obliges the north-west winds to rise to that extent, and so 
leave along our coast-line a way prepared for the incoming 
southerly wind, which comes rushing along our coast under the 
north-west wind and makes the plane of meeting of the two 
winds inclined to the surface, and in this meeting ground we have 
the most favourable conditions for the establishment of small 
cyclones, and some hill or other local cause frequently starts 
them into existence. 

Turning now to consiuer the ordinary winds, 

I have elsewhere (" Climate of New South Wales ") briefly 
indicated the normal course of our winds, but with your permis- 
sion I should like here to state a^ain the general laws, because 
it is in the disturbance of these that we find our storms. 

Ill summer our fine weather winds consist of the north-easterly 
by day (an indraft to the heated interior) and the light westerly 
oS. land winds at night, while over our heads is steadily blowing 
the north-west (that is, from N. W.) return trade wind, as may 
be traced by any upper clouds. The thickness of the local winds 
is generally under 4,000 feet, and the velocity seldom exceeds 40 
miles per hour, while the overhead warm current generaUy 
travels some 80 miles per hour ; such is the summer system whicn 
in fine weather is maintained sometimes for weeks. Now it wiU 
be admitted that an upper current such as I have indicated, and 
extending over all Australia and the trade winds to the east of 
ity is not easily deflected from its course ; but if the sun's heat 
becomes greater at the tropics an extra demand is made upon the 
trade winds springing from these latitudes ; and the barometer 
begins to fall, pajUy from the loss of air thus sustained, and 
partly from the greater amount of warm air which is present. 
Should the causes continue, the warm wind comes down to the 
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surface as the N.W. hot wind. In fact, a want of wind is 
produced in these latitudes by the action of the sun at the 
equator, and the N.W. wind, being as it were on the spot, is the 
first to come in and supply it, but it does not continue long, for 
the polar wind rushes in and being heavier naturally keeps the 
surface and lifts up the warm wind. It is this wedging under- 
neath the warm wind that makes the peculiar roll of clouds that 
come with the southerly squall. "Witn this inrush of cold heavy 
air the barometer rises rapidly, and the partial vacuum in the 
trades is supplied generally in a few hours, but at times it will 
blow hard from the south for days. The cause being thus removed, 
and the trade wind want supplied, the usual course of fine 
weather returns. If, however, the sun maintains its demand at 
the equator these inrushes of polar wind are frequent, and the 
regularity of the north-easters is disturbed. 

There is still another form of disturbance resulting from excess 
in sun power, and it appears to come on in this way : If the 
sun be unusually poweriul upon the interior it makes a sudden 
demand upon the supply of air for its up-current, our north- 
easter comes in with unusual force, and the southerly winds rush 
in from the south coast ; these meet the warm tropical current, 
and give rise to thunderstorms which in many cases seem to be 
small cyclones. I do not like to be too positive about their 
character, for some of them seem to be so large that it is difficult 
to conceive of their passing over us with so little wind disturb- 
ance as they do. But with your permission I will refer to one 
storm that I brought under your notice last year, bearing upon 
this subject. The occasion for my doing so was, as you may 
remember, the passage of several remarkable thunderstorms over 
Sydney. The one to which I refer was on the 27th November, 
lo77. That morning was fine and very warm at Sydney ; the 
temperature in the shade rose to 84*0, and the sun thermometer 
in black box showing the sun's heating power rose to 195*5. The 
barometer was falling and weather very hazy, showing the presence 
of the tropical hot wind nearer than usual, and afresh Seabreeze 
came in. The shade temperature inland was very great. At 
Bourke it rose to 113°. In Victoria and Adelaide a fresh S. to 
S. W. wind without any sea was blowing by 9 a.m. Such were the 
conditions that gave nsc to the storm, that will long be remem- 
bered in the western districts. At G-renfell great damage was 
done to the houses by the violence of the wind, and at other 
places on the storm's track it proved most destructive. At noon 
the storm clouds could be seen in the west from Sydney, and at 
5 p.m. a deluge of hail and rain broke over the city. While 
watching this storm I was struck by the long interval between 
flash and report, and found that one of the flashes seen nearly 
vertical was 8 seconds before the report ; it was seen as it were 
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under the clouds. Other flashes were observed, not perpendi- 
cular, 10 seconds, 12 seconds, and so on. The storm clouds must 
therefore have had an altitude of at least 9,000 feet. 

Now, taking the interval between the time at which the first 
streak of sky was seen in the west, and the time at which the 
end of the storm cloud passed over Sydney with an altitude of 
9,000 feet, as shown, 1 found the storm was moving at 
least 50 miles per hour; and taking the time of its passing 
Grenfell and Sydney the velocity is found to be 68 miles per 
hour. Now these storm cloudJs must have been more than 
200 miles in diameter, for when the storm was breaking over 
Grenfell at 6 p.m., 170 miles west, they obscured the sky at 
Sydney. But the most remarkable fact about this storm is its 
effect upon the barometer. At C o'clock, when the storm could 
be heard coming, the barometer suddenly began to rise, and in 
20 minutes had risen 0*12 inch ; and it is remarkable that in the 
middle of this rise it fell rapidly for 3 minutes and then began to 
rise again. (See copy of oarograph sheet attached.) At 9*20, 
when the storm passed, an equally sudden fall set in for 20 
minutes, and again a check came in the middle, and the baro- 
meter rose for 5 minutes and then fell equally fast. Now you 
will observe that from 6 p.m., when the rise began, to 9.40, the 
end of the fall, we have 3h. 40m., which is takinp; the determined 
rate of translation of the storm equal to 250 miles. Now, large 
as this will appear, I believe we nave here a species of cyclone 
moving rapidly through the upper atmosphere with such force 
(68 miles per hour) that it increases the pressure in front of it, 
and causes a partial vacuum in its rear. I find by calculation 
that such a mass of clouds moving through the air at the 
rate stated would produce in front of them a pressure equal 
to 0*14 inch of barometer, and we have hero a sudden rise 
of 0*12 inch after passing. A partial vacuum to the same 
amount would be left in the rear and would not be filled up 
quite so fast, as the front pressure would be distributed. Now we 
find here a fall of 0*15, and it took about an hour to recover 
itself. In fact if this view be correct, the storm cloud would be 
like a solid body moving through the air, giving rise to pressure 
in front of it as shown by the barometer and to a want of pressure 
in its wake which would be more gradually filled up ; now if such 
a storm were foi-med in the upper air between, or in the meeting 
ground of the two main currents, its rotary velocity would be 
greater than that of its translation, and therefore sufficient to 
maintain its form. There can, 1 think, be no doubt about the 
velocity of its translation, and the explanation I have offered of 
the increase of pressure in front and the loss of it in the rear 
seems the most probable. It may be remarked that such a cyclone 
passing over us should disturb the surface air, and such was not 
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tli6 fact, but it passed over eo Ta{)idl7 that there would not be 
time to get the heavier air in motion below it, impeded as such an 
efEect would be by surface friction. And further, in proof 
that such cyclone storms are translated as I have supposed, it 
may be stated that it is a fact of common observation with 
legard to whirlwinds which pass along the surface rapidly, 
especially in the interior, and it was once my good fortune to see 
such storms in the meeting of tropical and pomr wind in progress. 
When coming from Auckland to Sydney in October, 1875, the 
erteamer's course brought us on the southern side of a series of 
such whirling storms that were travelling to the eastward ; we 
passed through several smaller ones, which simply amounted on 
the surface to a squall of wind and a shower : but several of con- 
siderable size were in sight, and they presented the appearance 
of a mass of cumulus clouds rolled up, the sides being shaped 
like those of a funnel, but not coming to a point ; they seemed 
very dense, as if a torrent of rain were falling there ; the clouds 
did not reach the surface, and between the two well-defined 
sloping sides they seemed to curve upwards. These cyclones 
were probably two to three miles in diameter, and about i of that 
in height ; they progressed steadily to the east. Many simibir 
storms recorded by the barograph might be brought forward had 
we time. The date of this gi*eat thunderstorm suggests a digres- 
sion for which I have no time now, but may suggest in what 
direction it would lead me. I have found by the old records, 
that our most important thunderstorms have taken place in the 
latter half of November, and the earth as you know passes the 
great meteor stream on 13th and 14th of that month. 

We have still another form of summer storm which is common 
enough in its milder forma, and at times rises to the danger pitch » 
but as it will be impossible within the limit of this paper to give 
many examples, I must select one or tv^^o that are typical and 
leave to yoi^ imagination or memories others that are of le<>s con- 
sequence to us in tracing the causes of our storms. 

This form is the summer easterly storm, commonly known as 
the black north-easter ; that is, a strong N.E. wind, that blows 
continuously night and day for several days. The weather 
usually becomes cloudy as the storm proceeds, or perhaps is so 
when it begins, and very frequently rain falls. They are not so 
strong or so dangerous as the winter easterly gale, because the 
direction is generally inclined to the coast ; so that a vessel can 
beat off, whue the winter easterly blows from E. to S.E., fair on 
to the coast. 

But to turn to the selected example. On the 17th Eebruary, 
1878, with barometer at 3001, weather very fine and N.E. 
breeze; 18th, barometer 3012 very fine, N.E. breeze; 19th, 
barometer 2998, hot and cloudy, N.E. breeze ; 20th, barometer 
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29*90, fine, hot, N.E. breeze, thunderstorm in afternoon ; 2lBt, 
barometer 29*9, very liejht S.S.E. and E.N.E. winds, steady rain 
in the afternoon ; on 22nd, barometer 2972 9 a.m., and 99*66 
3 p.m., sea breeze E.N.E., thunderstorm and rain in the after- 
noon, and wind to south at night; on 23rd, barometer 29*74, 
cloudy day and thunderstorm at night. Now, so far, we have just 
a week of ordinary summer weather, except that the barometer 
had falle>n ; the southerly wind and rising barometer on 22nd 
seemed to betoken return of fine weather, but without any other 
warning a fresh N.E. wind sprang up in the night and by 9 a.m. 
of 24th was blowing 20 miles an hour and increased to 26 miles 
per hour durinp; the day, with showers and dropping rain ; baro- 
meter rose to 29 83, wind blowing fresh all the evening ; and just 
after midnight of 24th, with no ehan^^o in velocity and scarcely 
any in direction of wind only from E.N.E.toE.S.E.,a perfect deluge 
of rain set in and the amount by 9 a.m. of 25th was 8*90, the 
greatest ever recorded in Sydney for one day ; and the total 
number of miles of wind for the day was 491 ; after 9 a.m. of 
25th the rain abated a little, but the wind increased and rose to 
36 miles an hour, and the strongest ^st rose to 83 miles, after- 
noon showery and very stormy-looking ; barometer 29*82, and 
total rain for 25th 493 ; during the evening of 25th the wind 
abated, and by 2 a.m. the wind had changed to west, with fine 
weather. Fine weather — sea and land breezes followed with no 
noteworthy change in the barometer. Such is a violent summer 
N.E. storm ; aud one feels disposed to say whence came it, and 
whither did it go ? for instruments tell one nothing. In this 
instance we have the storm with a low and rising barometer, and 
only a few weeks before we have a less severe but similar storm 
(21st November, 1872), with barometer at 30*04 and falling. 
Many of thege storms clear up by change round to north and west, 
and others by change to south, so that there seems to be no rule 
which would help to find their source. The attached observations 
in New South Wales show weather and barometer changes similar 
to those at Sydney, but on turning to see the weather upon the 
the south coast, some light is thrown upon the cause, for at Mel- 
bourne a strong S.E. to S. wind was blowing ; and I find upon 
examining a number of such storms, that almost invariably a strong 
S.E. to S. wind is blowing in Melbourne. Now this is a significant 
fact, for it points unmistakably to the cause of our N.E. gale, 
vi«., the heated interior of Australia, which, by the up-current 
which it establishes draws in the wind on the south and east coasts. 
I have looked for observations in the centre of Australia to 
confirm this view, but unfortunately I find but few. Colonel 
Waiburton, the explorer, happened to be camped near Alice 
Springs or as near the centre of Australia as possible, from 
December, 1872, to April, 1873, and he says, little or no rain fell 
during that time, and the temperature observations which he took 
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sliow that the weather was very hot all the time, but hottest in 
February ; unfortunately he does not give the daily readings or 
the heat wave might have been traced. At Bourke wo find a 
similar account of the weather, viz., very hot in Februair, 
especially from 16th to 22nd. Such readings as 106-109°, &c., in 
the shade, point to a sun power quite enough to require a good 
deal of wind from the south and east coasts to make up for the 
up-current it would set in motion. 

Weather at Country Stations from 19th to 26th February, 

1873:— 

Thargomindah ...19th, barometer falling till 24th, fell 0*40, gradual 

rise till end of month. 

Armidale Barometer very steady ; wind E ; raining on 22nd 

and 24th ; 3 inches recorded in the two days. 

Bourke Weather very hot during February; on 16th 

maximum shade 109° ; 17th, 94° ; 18th, 95° ; 19th, 
106°; 20th, 100°; 2l8t, 91° 

Port Macquarie Wind W., went round to N.E. on 24th and 

E. on 25th ; thick rainy weather after 19th, with 
frequent thunderstorms and a great deal of light- 
ning. 

Cassilis Heavy thunderstorms ; violent S. W. gale on 28th. 

Scone Very hot and oppressive, winds S.W. 

Muswellbrook... Heavy thunderstorms with rain from 20th till 

end of month ; winds N.N.E. and N.E. 

West Maitland Fine till 2lBt, dull till 24th, raining rest of 

month ; fresh E. winds. 

Newcastle Barometer steady, slight fall (0*30) till 23rd, then 

rose 010 ; fresh N.E. winds ; raining after 22nd, 
stormy on 25th. 

Orange E. winds ; heavy thunderstoms and rain. 

Bathurst Barometer fell gradually about 0*30 until 24tli, 

then rose a little; fine weather; stormy on 25th; 
wind N.E. on 19th, S.E. on 25th, calm on other 
dates. 

Kurrajong Heavy thunderstorms and rain ; wind N.E. 

Mount Victoria Barometer, slight fall till 22nd, then rose again ; 

fine till 21st .heavy weather till end of month ; 
calms and W. winds. 

Woodford Barometer, slight fall (0'30) till 23rd, rising again 

till end of month ; wind on 19th N.E., 20th, W, ; 
remaining days calm ; heavy rains. 

Farramatta Thunderstorms with very heavy rain. 
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"Weather at Country Stations — continued, 

liverpool Barometer fell 0*25 till 23rd, then went back 

again ; wind W. till 2l8t, then E. ; thunder- 
storm s and very heavy rains; 10 in. in two 
days, viz., 25th and 26th. 

Wentworth Presh S."W. winds; fine till 25th; stormy on 

26th and till end of month. 

Moss Yale Thunder and hail storms, heavy rains ; 7 inches 

in one day (26th). 

Goulbum Barometer fell about 0*30 till 23rd, then rose 

again ; wind variable ; thick rainy weather. 

Terrara Thunderstorms on 20tli and 23rd, 12*57 inches 

recorded on 26th. 

Cape George... Barometer fell 0*30 between 19th and 22nd, and 

rose 0'25 between 22nd and 25th ; N.£. wind 
prevalent ; heavy rains and thunderstorms. 

Lake George ...Barometer fell 0*30 till 23rd, then rose again, 

wind variable ; heavy rains and thunderstorms. 

Deniliquin Barometer falling 0'20 till 24th, rose again towards 

end of month ; prevailing wind, S.E. ; thunder- 
storms and squally after 3 p.m., 22nd. 

Eiandra Barometer fell about 0*20 till 23rd, rose again 

gradually ; E.S.E. and S.E. winds ; heavy storm 
after the afternoon of 19th. 

Albury Barometer fell about 0.20 between 19th and 

24th, then rose gradually ; fine until 8 p.m., 23rd ; 
storms and rain rest of month. 

Cooma Winds E. ; thunderstorms on 21st ; rain till end 

of month. 

Eden Barometer fell 0.22 between 19th and 23rd, and 

rose 0.20 between 23rd and 26th ; wind S.W. 
on 20th, 21st, and 22nd, and E. on 24th, 25th, 
and 26th ; dull 19th and 20th ; thunderstorm 
from S.W. on 21st; heavy rains till end of 
month. 

Melbourne Barometer 29*674 on Feb. 23rd, then rose to 

29*804, and fell again on 26th, strong S.E. gale ; 
22nd to 26tli inclusive, weather squally with rain. 

Taming our attention now to the south-east storms in winter, 
wUch, from a commercial point of view, are the most important, 
because of their destructivcness, we remark that — 

The general characteristics of a south-east storm are, — ^higb 
barometer, great humidity, and rain ; strong steady gale of wind 
from some point between S. and E., and very heavy sea, which 
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generally precedes the storm ; they seldom last over three dajrs, 
and in the majority of cases the dangerous part of the storm does 
not last two days. The velocity of the wind seldom exceeds 40 
miles an hour ; but the down-pour of rain seems to add force 
to the wind, and makes the air so thick that it is impossible to 
see any distance. In the very severe storms thunder, lightning, 
and hail cdme ; but they are not by any means a necessary part 
of the storm. The danger of these storms lies in the direction 
of the wind blowing fair on the coast, and the verv heavy sea 
which comes from the long stretch of ocean over which the wind 
blows. The most terrible wrecks on our coast have been in these 
storms, and they are limited (almost) to the months of June and 
July. 

Erroneous opinions as to the cause of them, and the indica- 
tions which mark their approach, have frequently been published; 
and I must confess that it is only a recent investigation into 
records of the Observatory which has made clear to my own 
mind what place we are to assign to our south-east storms. If, 
in the earlier part of this paper about the tropical and polar 
curreiits, I have made clear ordinary laws which govern the 
meeting of these two great wind currents, you will have no diffi- 
culty now in following out the history of a S.E. gale. 

Eor this purpose, I have taken the anemometer and other self- 
registered results in the Observatory, and I find that since 1870 
we have the following facts : — 

During 1871 the westerly winds were very strong in tho 
winter, and twice during July heavy gales from west, running up 
the daily number of miles to upwards of 570, took place, and we 
had no easterly gale. 

In 1872 the winter was marked by still stronger westerly 
winds, which twice in June reached over 500, and in July reachea 
692 and 759 on separate days. These figures represent very 
heavy westerly gales, and toe had no easterly gale. 

In 1873 wc find a very marked falling ofE in the force of the 
westerly winds; and in June, from 15th to 19th, we had an 
easterly gale, the greatest number of miles being on 16th, 539 ; 
the rainfall was not heavy, and tho barometer standing at 30*21 
on 14th, fell steadily to 29'689 on 19th. The humidity ranged 
from 96 on 15th to 893 on 19th, and feU to 64-7 on 20th. 
Eeferenco to the tables will give fuller details. And in July 
this year, another moderate S.E. gale broke on the coast, 
bringing abundant rains. In this case, as in the one that 
preceded it in June, the wind had been between "W.S.W. and 8.^ 
when suddenly, about noon on July 24, it veered S.E: and in- 
creased in force ; on the 25th it blew harder, with heavy rain 
and some hail ; and on 26th it was clearing up. Here again wo 
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haye a liigh barometer, 30200 on 28rd ; but after falling to 
30*176 on 24th, it rose steadily till the gale was over. The 
humidity was very high— 100 on 28rd, 99-8 on 24th, 977 on 26th, 
and then suddenly down to 67 '0 on 26th. 

In 1874 westerly gales were very strong in the winter, running 
up the miles from 400 to 619 per day ; and again we had no 
easterly gale. 

1875. The early part of the winter the westerly winds were 
very light, and on the 5-6 of J\me a little easterly gale — 
if 1 may so express myself — set in, with barometer, on 5th, 
30*196, falling steadily on 6th and following days. Humidity, 
87*7, and rain very heavy ; on 6th, 92 ; on 6th weather clearing 
at night ; the miles of wind on 5th, 598 ; and on 6th, 524. Later 
in the winter the westerly winds ga^led force up to 600 and 66& 
miles per day, and we had no return of easterly gale. 

In 1876 Ihe westerly winds were strong only twice, the first 
time on June 16-17, and the second time, July 27-28-29 ; and 
during this winter S.E. winds blew home to the coast many times,. 
and twice were remarkable, the first in June 25, 26, and 27, for 
the very heavy rain and high barometer 80*430, and the second 
on July 13th to 16th for the sn^all amount of rain which fell, the- 
barometer at its beginning stood at 30*153, rose to 30*295 on 15th, 
and then fell steadily as the wind backed to west, where tho 
storm cleared up. 

1877. In June this year westerly winds were strong, the daily 
number of miles being several times [over 400, and on one day 
590 ; but in July they seemed to have lost all force and in fact 
were very light, and as if it were only waiting the opportunity 
in rushed the S.E. gale, in which the ill-fated " Yarra Yarra" was 
lost. On tho 14th July, 1877, the wind was W.S.W. to S.S.W.,. 
barometer 80 112 and railing, and between 7 and 8 p.m. the wind 
changed from S.W. to E.S.E. and began to blow fresh, increasing 
rapidly to 40 miles an hour with heavy rain ; as the change in 
wind took place, there was thunder and lightning to S. and S.W. ; 
on 15th barometer 30*00, blowing hard, very heavy rain with 
thunder and hail at half an hour after noon ; at 6 p.m. on the 
15th, the wind was blowing 46 miles per hour ; but from that 
time it fell off and the wind backed to S.W. At Newcastle this 
gale was very severe, and the " Yarra Yarra " was lost there on 
the 15th (Sunday). 

In 1878 you can all remember we have had unusually strong 
westerly winds, in June specially so ; the daily register of velocity 
being frequently over 400 miles and twice over 720. In July 
the force was much less, but still it would seem too much for the 
S.E. wind. 
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fieadings of inBtruments and anemometer records of these S.E. 
storms are given in the following tables : — 

Table showing instramental observationB daring SLE. gales. 



Tear. 



Day. 



Baro- 
meter. 



187S. 



June 



12 .. 


80-060 


18 .. 


80*168 


U .. 


80-214 


16 .. 


80-185 


16 .. 


80-160 


17 .. 


80-068 


18 .. 


29-060 


10 .. 


20-680 


20 .. 


20-810 


21 .. 


Rising. 



Tem- 
perature. 


Hu- 
midity. 


Rain for 
24 hours 
previous. 


60-0 


90-8 


0-072 


67-8 


88-8 


0120 


64-0 


887 


0-000 


66-8 


96-0 


0-620 


68-8 


94-8 


1-660 


66-8 


06-3 


0-830 


66-8 


04-8 


0-021 


67-1 


80-8 


0-021 


68*0 


64-7 


0-080 


68-6 


71-0 


0-000 



Remarks. 



Fainted walls yeiy damp, water running down them 12th, 18th, 16th, and 16th ; Uffhtninff 

£. and E.S.E. at 7-60 p.m. on 20th. 



1878. 



1876. 



1876. 



1877. 



July 19.. 


80177 


611 


87-8 


0-049 


20 .. 


80-190 


62-1 


97-0 


1-570 


21 .. 


80-828 


62-2 


88-7 


1-870 


22 .. 


80-276 


61-0 


99-8 


0-420 


28 .. 


80-200 


60-9 


100-0 


1-817 


24 .. 


80-176 


62-4 


00-3 


1-085 


26 .. 


80-228 


63-8 


97-7 


2-267 


26 .. 


80-201 


63-2 


67-0 


2111 


27 .. 


80-223 
Falling. 


62-4 


91-0 


0*056 


June S .. 


80-065 


57-6 


86-7 


0-181 


4 .. 


80-220 


67-2 


06-0 


0-000 


6 .. 


80106 


57-2 


87-7 


0-446 


6 .. 


80-050 


60-8 


02-0 


2895 


7 .. 


20-062 


67-6 


80-3 


1-766 


8 .. 


20-981 


54-0 


78-0 


0-000 


June 24 .. 


80-303 


49-9 


80-7 


•000 


26 .. 


80-430 


61-2 


100-0 


0-286 


26 .. 


80-818 


64-9 


08-0 


1-725 


27 .. 


20-027 


60-8 


05-8 


2-028 


28 .. 


20-071 


548 


71-8 


0-214 


July 12 .. 


80-068 


62-6 


76-7 


0-000 


13 .. 


80154 


62-8 


02-8 


0-010 


14 .. 


30-261 


63-9 


71-7 


1-675 


16 .. 


30-205 


67-7 


788 


0-000 


16 .. 


30103 


68-6 


87-0 


0-010 


17 .. 


20-884 


58*4 


99-0 


0-600 


18 .. 


20-on 


56-9 


86-7 


0-426 


10 .. 


80-227 


64-7 


80-7 


0-660 


20 .. 


80t)70 


63-7 


72-8 


0-076 


July 11 .. 


80-458 


62-0 


94-7 


0-046 


12 .. 


80-418 


61-7 


99-0 


1-068 


18 .. 


80-271 


68 -8 


98-8 


0-875 


14 .. 


80112 


54-6 


94-0 


1-588 


16 .. 


80*001 


56-8 


100-0 


8-109 


16 .. 


20-880 


68-8 


92-8 


2-967 


17 .. 


20-774 


67-7 


94-8 


0-866 


18 .. 


20-748 


66-9 


60-8 


0-122 


10 .. 


29-826 


62-2 


67-0 


0-000 



Raining. 



and hail. 



CleariAg. 
Fine. 



Fine. 

Heavy clouds to south 

Raining, stormy. 

Raining, cleared about midnight. 

Fine. 



Cloudy and cold. 
Heavy rain. 
Raining all day. 
Raining. 
Fine. 



Fine. 

Cloudy, cold rain. 
Cloudy. 
If 

Raining. 

Clearing. 
Fine. 



Raining. 
i> 

II lightning S.W. 8-8 p.m. 

thunder S. 8'42 p.m. 
Heavy rain, thunaer S., and hall 

at 12-30 p. m. 
Raining. 
Cloudy. 
Fine. 



tt 



Dizeetion of Wind, and Tel 



i 



Date 





10 


11 


12 


1 


2 


8 


4 


5 


6 


7 


— 1 


am 


am 


am 


am 


pm 


pm 


pm 


pm 


pm 


pm 


pm 


F 


/14 


W 


W 


WNW 


WNW 


W 


SSW 


SSW 


SSW 


SSW 


88W 


SSW 


6 




16 


7 


9 


6 


8 


9 


7 


5 


5 


7 


5 


5 


~E 


S8E 


SSE 


SE 


SSE 


SE 


SE 


SE 


SSE 


SE 


SE 


ESE 




16 


19 


16 


16 


18 


fS 


10 


18 


IS 


16 


15 


^' 


J 


E 


E 


ENE 


ENE 


ENE 


ENE 


ENE 


ENE 


ENE 


ENE 


ENE 


E 


i" 


17 


«0 


29 


97 


97 


96 


80 


fj 


51 


98 


19 


55 


i 


NE 


ENE 


NE 


NE 


NE 


NE 


NE 


NE 


NE 


NNE 


NE 


s 


1 


18 


18 


16 


9U 


98 


99 


95 


99 


97 


54 


54 


91 


3 


NE 


NNE 


NNE 


NE 


NE 


NE 


NNE 


NNE 


NE 


NE 


NE 




10 


ts 


97 


90 


90 


98 


96 


98 


17 


16 


15 


17 


3 


NE 


NE 


N 


NNW 


WNW 


W 


WNW 


NW 


NNW 


NW 


NW 


JS 






— 


9 


9 


8 


6 


8 


6 


5 


9 


9 


14 


- 


\ 


S 


8 


SSW 


W 


SW 


S 


S 


8 


8 


8 


8 






5 


9 


6 


7 


10 


roE 


7 


6 


5 


5 


8 




s 


24 


8W 


WSW 


S 


SE 


SSE 


SSE 


SSE 


SSE 


SSE 


8 


s 






S 


8 


11 


11 


11 


9 


U 


9 


10 


10 


5 




25 


SSW 


SSW 


SSW 


SSE 


S 


s 


SSE 


SSE 


ESE 


SE 


8E 


1 


t 




7 


9 


6 


8 


6 


11 


19 


5 


19 


15 


11 


^ 


26 


SE 


SSE 


SSE 


SSE 


SSE 


SSE 


SSE 


SSE 


SSE 


SSE 


SSE a 


( 


U 


97 


96 


9U 


95 


9U 


98 


15 


15 


19 


15 


»o M 


WNW 


WNW 


SSW 


8 


S 


8 


SSW 


S 


S. 


8 


SSW ' s 


S 


5 


7 


14 


19 


16 


17 


17 


lE 


15 


15 


5 




55 5 


ESE 


SE 


ESE 


ESE 


SE 


ESE 


SE 


SE 


ESE 


ESE 


1 


si 


t7 


95 


9U 


91 


95 


96 


98 


55 


54 


97 


50 


i 


1 6 


E 


E 


E 


E 


ENE 


ENE 


E 


ENE 


ENE 


ENE 


ENE E 


•^l 


59 
NW 


WSW 


WNW 


87 


89 
SW 


86 
SW 


55 

SSW 


55 
WNW 


41 
SW 


85 
SW 


55 

8 S 


ts 


ftb 


WSW 


i 




8 


6 


6 


8 


9 


11 


5 


6 


9 


7 


10 


81 


26 


ESE 


ESE 


SE 


ESE 


E. 


ESE 


BBE 


ESE 


ESE 


E 


E . 1 




8 


11 


8 


11 


9 


9 


9 


7 


11 


14 


15 




1 


27 


ENE 


N 


NW 


H 


NNW 


.N 


N 


N 


N 


NW 


NW 


1 


^ iw 


9S 


5 


5 

1 


19 


9 


8 


5 


f 


5 


5 


8 




/'IS 


W 


W 


W 


SW 


SW 


WSW 


W 


W 


SW 


SSW 


SSW 


s 






If 


9 


lU 


18 


15 


9 


9 


lU 


14 


16 


11 




IS 


14 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


SE 


SE 




i 




15 


S5 


98 


9U 


98 


f5 


f0 


90 


97 


57 


97 






16 


SE 


SSE 


SSE 


SE 


SE 


SE 


8E 


SE 


SE 


ESE 


SE 


( 

1 




89 


97 


97 


96 


9U 


91 


fA 


98 


98 


57 


57 




3 


16 


SE 


SSE 


SSE 


SE 


SSE 


SSE 


SSE 


SSE 


SSE 


SE 


SE 


1 


*-i 




97 


97 


80 


97 


97 


98 


<6 


9U 


96 


54 


91 






17 


SSW 


SSW 


SSW 


SSW 


SW 


SW 


SSW 


SSW 


SSW 


SW 


WSW 


V 


\ 


9 


9 
SW 


lA 
SW 


18 

m 

SW 


18 
SW 


18 
SW 


18 
SSW 


98 

SSW 


15 

8 


14 
SSW 


14 
SW 


I 


/*^ " 


li 


W8W 


S 


16 


6 


Ik 


9 


11 


9 


15 


15 


11 


16 


9 


11 




SSE 


SSE 


SSE 


SSE 


SSE 


SSE 


8 


8 


8 


8 


8 




i\ 


16 


86 


99 


86 


86 


89 


50 


t5 


45 


89 


45 


55 




SSE 


SSW 


SSW 


SSW 


SSW 


S 


8 


S 


8 


8 


W 


•\ 




h 


16 


18 


91 


19 


lA 


11 


11 


9 


9 


4 


9 





imnnro AancowRiB. 
I lulic iigons), at each hour. 



» 


10 


11 


12 


1 


2 


8 


4 


6 


6 


7 


8 


Mean 


pm 


pm 


pm 


pm 


am 


am 


am 


am 


am 


am 


am 


am 


8W 


WSW 


W 


W 


W 


W 


SSW 


SSW 


S 


S 


S 


SSE 


SSW 


4 


6 


U 


6 


t 


t 


U 


17 


17 


to 


lU 


fS 


196 


ESE 


E 


E 


E 


E 


E 


E 


E 


E 


E 


E 


E 


E 


/(' 


U 


15 


iS 


i5 


IS 


18 


iS 


«0 


IS 


IS 


f0 


S90 


EKE 


ENE 
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The weather at the end of last month (Jalr, 1878) affords 
such a good example of the course of winds ana changes which 
lead on to a S.!e. gale that we may spend a few moments in 
following them. 

On 2^A July barometer stood at 30*03, cloudy and cold, with 
westerly winds. 

On 25th, barometer 29*96 ; wind and weather similar, barometer 
imsteady and falling fast. 

On 26th, barometer fallen to 29*64 ; cloudy with warm W.N.W. 
wind blowing fresh ; and the weather map shows that on the 
south coast, where N.W. winds had preyailea, a change to S. W. had 
set in — in South Australia and JPortland — and indications of 
change appeared at Wentworth, where weather looked stormy. 

On 27th, wind had veered to W. here, blowing fresh and cold ; 
at Sydney barometer low and unsteady, and between 2 and 5 p.m. 
one of those peculiar markings which I suppose to show the 
passage of a cyclone is recoraed with something like a faint 
repetition of it between 9*30 and midnight ; at 3h. 7m. p.m. there 
were a few drops of rain, weather veiy cloudy. In Victoria, 3 p.m., 
weather wet and squally ; wind south, 48 miles an hour. Baro- 
meter risen to 29*68 ; barometers to south rising ; weather 
wet and squally, with heavy sea on the south coast ; barometers 
veiy low at Sydney and along the coast south of it. 

28th, strong cold W. to W.S.W. wind ; barometer 29*89, and 
generally rising fast. 

29th, S. to S.W. winds generally on the weather map ; baro- 
meters all from 30*10 to 30*30 ; very heavy sea reported at Ghibo, 
and heavy as far as Cape George. By a letter from Mr. Thomas 
Hale, at Bulli, I was informed that this sea began on Sunday 
morning (28th) with a heavy quick swell from S.B. — heavy-looking 
clouds in east — ^rollers making up a mile from the shore in 7 
fathoms. On 29th the S.£. sea did not follow along the coast, 
but missed Sydney and Newcastle, and at 3 p.m. was reported at 
Port Macquarie. Note to foot of weather map stated that there 
was S.E. gale off the coast. 

30th, barometers all high, 30*30 to 30*40 ; winds between south 
and west ; very heavy sea along the coast from S.E., but still not 
home at Sydney, and did not get home here until 4 p.m. ; easterly 
winds reported on the high lands, but by no station on the coast ; 
it was evident thet S.B. wind was blowing overhead, and the sea 
only was coming home. 

On SIst, barometers nearly the same ; heavy sea on the coast ; 
winds westerly, and weather seems to be clearing. During the 
day barometer fell fast, and at 3 p.m. smooth sea at Cape George, 
^dney, and Newcastle — still heavy to north and south — ^looks as 
if the easterly gale was nearly over ; but a very rapid fall of 
pressure was going on at Sydney, and places west of it to Forbes — 
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.becoming more rapid after 11 p.m., and by midnigbt a light 
easterly wind with rain had set in, and looked very l&e the gale 
coming home On Slst, from Clarence Eiver to Cape George wind 
had changed to N.E. to E. with rain. Still heavy sea in places. At 
Sydney the morning looked very dirty, and barometer fell 0'18 
by 12*30 p.m., when a terrific shower of rain came on. 1 inch 
fell in 6 minutes, and the weather cleared up from west. 

On August Ist and 2nd, the wind got round to west again, and 
the weather cleared up. 

Now, we have in this period just the ordinary changes of wind 
which lead on to a S.E. gale, and the gale was evidently blowing 
hard off the land, but did not come home ; and I believe the 
single reason why it did not is that the westerly wind had more 
power, and kept it in check, as it were, so that it spent its force 
to the east of us, for during the recent storms the miles of wind 
on 26th was 615, on 27th 720, and on 28th 601 ; and in all the 
examples given of easterly gales which have blown home (see 
tables herewith) we have seen that the westerly winds have 
always been light. Now, m^experience of the weather here, and 
especially since the weather map has been published, which places 
before us day by day a general view of the weather, is that easterly 
gales frequently blow in the offing, sending a heavy sea home ; 
while along the coast the S.E. wind is not felt at all, but it 
shows itself high up on the mountains, sometimes far inland, 
and on the south coast. Now, in the recent storms which I 
have described (July, 1878) you wiU observe that the wind 
veers round from west by soutn-west and south to east. Now, 
this is the normal way for the wind to veer here. Our north- 
west wind is tropical ; the west — compound of north-west 
and south-west — is generally with us a low barometer wind, 
proving that we are generally in the light or tropical part of the 
current ; and as the "(dnd veers to south the barometer rises to 
its maximum ; and when the wind reaches south-east, that is in the 
unadulterated polar current, it is highest. Here the polar current 
is generally from south-west, being changed in direction by the 
prevalent westerly winds. Now, when a disturbance takes place, 
if it is to the east of us the westerly winds blow over here in full 
force, and the south-west and west winds come in and supply the 
want. If, however, the disturbance be west of us, or from some 
cause the tropical wind be wanting in its usual force, then the 
polar wind takes its true direction and blows on our coast as the 
dangerous south-east gale. The facts from self-registered^ and 
therefore unbiased observations, which I have brought under 
your notice, axe very significant. Year after year, with strong 
westerly (tropical) winds, we see nothing of the polar (south- 
east) current ; but in the same series we have seen that if the 
westerly fails in force then the south-east gale comes in. Should 
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furtber investigation bear out these results, as I have no doubt 
it will, the south-east gale is shorn of one of its dangers, for we 
shall know when to expect it. Of what might bo called the 
immediate indications it is more difficult to speak. The safest 
g:uide I think is to be found in the sea and the cloads to south 
and south-east. The barometer, as you will see by looking at 
the results given, sometimes ri5^s and at others falls, is at one 
gale 30*4j30, and at another 30*101 ; and the humidity varies from 
73 to 100, so that barometer and thermometer are not much use. 
Now, you will doubtless have noticed that I have confined this 
investigation to the .past seven years. I have done so because 
daring that period the records of the Observatory have been 
sufficiently complete to enable me to trace out the storms com- 
pletely in the short time devoted to this paper. There are however 
two historical S.E. gales of which I should like to say a few 
words. The first is that in which the "Dnnbar" was wrecked, 
on 20th August, 1857. On 18th, barometer stood at 30131, 
wind variable; on 19th, barometer 30270, cloudy, wind S. to 
S.S.E. ; on 20th, 30020, heavy rains and blowing a heavy gale 
from E.S.E. to E.N.E. ; on 2l8t, barometer had fallen to 29-750, 
S.E. to S. wind ; on 23rd, the wind was south, weather clearing. 
Now during this winter (1857), the westerly winds were almost^ 
absent here, and the S.E. wind came home frequently. During 
June 15th, 16th, and 17th, there was a heavy storm from S.E., 
with torrents of rain ; barometer 30*192 on 15th, and falling as 
the gale blew itself out back by south into fine weather. Again 
in July of the same year, on 21st, with barometer at 30*188, wind 
changed to S.E. on 22nd ; barometer had risen to 30' 199, and it then 
gradually fell as the wind backed into S. W. on 25th ; on 26th the 
wind was again in S.E., barometer falling ; torrents of rain fell on 
27th, wind E. to E.N.E., heavy gales and floods. Barometer 
29-966 on 28th, barometer rose to 33062, wind S.E., clearing ; 
29th, 30*115, S.E., clearing. So that it appears that during tniB 
winter when westerly winds were almost absent, there were three 
heavy easterly gales. 

• 

The other gale to which I referred, was that known as the 
" Cawarra" gale, perhaps the most disastrous ever known on this 
coast. In the winter of this year, also, the westerly winds were 
very light, and at times altogether absent for days together ; in 
May, E. to N.E. winds were frequent, and in June there were 
two light S.E. gales and rain ; the first began on the 11th, with 
barometer 30*619, the velocity only from 15 to 20 miles . an hour 
and the rain light. The second began on 18th, with barometer 
30*400, moderate rains fell, and the wind was not strong, in fact 
althou|;h these two have all the characteristics of S.E. storms, 
they did not rise in force to gales. In July however the storm 
was severe, preceded as usual by light winds from W. and S. W., 
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the barometer gradually rose to 30*249. On the 9th of July, 1866, 
a light N."W. wind was blowing, the day was fine with light 
southerly winds ; at 9 p.m. it was overcast, with rain-like clouds ; on 
the 10th, barometer 80'282, light westerly winds a.m., light S. in 
afternoon, and light west at night, cloudy, but clearing towards 
night, but at 6*45 p.m. lightning was observed in a bank of douds 
low down in S.S.E. On the 11th, barometer 30*210 and falling, 
wind westerly, in the morning weather fine ; about one o'clodc 
p.m. the wind began to veer from N. through west to S., and by 
2*30 p.m. was blowing from S.E. a light breeze of only four miles 
an hour, but it steadily increased hour by hour ; weather was 
cloudy, and at 5*45 p.m. lightning began in S.S.E. and spread all 
over the heavens as the storm clouds came upon us ; by 9 p.nx. 
the wind was blowing 21 miles an hour ; it was then raining and 
continued to do so all night, with increasing vdnd, which by 6 a.in. 
of 12th had risen to 40 miles an hour, with gusts of from 50 to 
60 miles an hour ; rain fell in torrents and there was a heavy sea 
all day of 12ih ; it blew hard, 30 to 40 miles an hour, during tiie 
day, tne strongest gust being 56 miles per hour ; meantime the 
barometer was falling and stood at 30*036, after 9 p.m. the wind 
yeiT gradually backed to S.S.E., and the yelocity oegan to fiill, 
and by 9 a.m. of 13th it was S. only 25 miles an hour ; the baro- 
meter rose a little, 30*073, and the weather cleared with falling 
barometer on 14th. 

Several obyious and important conclusions come from iheao 
examples. 1st, we may never expect a dangerous easterly gale 
if the westerly winds are in full force in the winter. 2nd9 the 
easterly gale comes on with the wind veering round from W. 
through S. 3rd, when the barometer is yeiy high, 30*400 and 
upwards, the gale is not strong. The heavy gales come on with 
barometer about 30*200, and are accompanied by thunder and 
lightning usually. 4th, as the barometer falls, the gale clears up 
by backing to S., and it rarely returns to S.E., but clears up at 
once by returning westerly wind. 

We haye another kiud of winter storm which may be dismissed 
with very few words, as it seldom is dangerous to shipping and 
is so gradual and well marked in its approach that no careful 
observer will be caught unprepared. I allude to the westerly 
gales, which, excepting those from S.S.W., to S., are the strongest 
we get, but blowing as they do right off the land, it is only when 
yessels are on the way from New Zealand here that they become 
serious. The strong west winds of these latitudes are well known, 
and the simple reason, it would seem, why they at times blow bo 
hard is that an extra supply of tropical current has come down 
with its great initial yelocity, which, as I have shown, amounts in 
the upper currents to 80 miles an hour. A little extra force then 
in the circulation within the tropics will give us a westerly gale. 
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I have one other variety of storm to place before you, if you 
will have patience with me for a few minutes longer. It is that 
variety which brings us the most furious storms, but fortunately 
for us the direction S.W. to S. is not such a dangerous one for 
shipping as that of the IS.E. gale. In this class -we must place 
the '^DandeuoDg'' gale, and as I was at considerable trouble to 
work out the history of that gale, I have chosen it as an illus- 
tration of the variety of storm we have now to consider. They 
are caused by the polar wind rushing northwards, and being 
accelerated by some local cause they are often made more severe 
by the passage of one of those barometric waves from the south 
which so frequently puss over us. Should one of these arrive on 
the south coast when the S.S. W. wind is blowing, it seems to give 
it new force and send the wind forward. If indeed we are not 
here confusing cause and effect, which I am very much disposed 
to believe ; for there must be a continual oscillation between the 
two currents tropical and polar; when the former prevails, pressure 
falls, and when the latter pressure increases, by the weight of the 
wind as well as its velocity, and such an impulse in an elastic 
£uid must go forward even if the air does not go with it. On the 
7th September, pressure was falling along the south coast, and 
the lowest barometer (29'460) is recorded at Hobart Town, at4'30 
p.m. on the 8th ; on both these days, but especially on the 8th, 
all the observations taken in the four Colonies, South Australia, 
Yietoria, Tasmania, and New South Wales, show that a strong 
tropical current from N.W. was blowing all over South-eastern 
Australia. In New South Wales all the barometers stood at 
about 80 inches, and the weather was very hot ; this warm vnhi 
extended to the southern point of Tasmania during the morning, 
and the humidity at Hobart Town was down to 64;. 



BAitOM£T£R readings daring the "Dandenong" gale, September, 1876. 



Time, 9 a.m. 




Melbourne, for 91 feet above sea... 

Adelaide 

DeniliquiH 

Aibury 

Eden 

Capo St. George 

Ooulbum 

Bathurst 

Forbes 

Sydney 

Newcastle 

Annidale 

PoztMacqoarie 



29*892 


30190 


80-031 


80016 


30-242 


30046 


29-899 




30111 


29-877 




30002 


29-847 


29-883 


30119 


29-846 


29-586 


29742 


29-955 




29-971 


29-961 




29-859 


30-503 


80-025 


29-837 


29-942 


29*652 


29-710 


29-986 


29 583 


29-528 


29-956 




30038 


30*060 


29-672 


29-382 



12th. 



29-736 
29-657 
29-973 
29-926 
29-980 
29-833 
29-935 
29-862 
29-857 
29-714 
29-721 
29-933 
29-604 
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The first note of the change to polar wind comes from the 
" Agnes Jessie," then on her way from Hobart Town to Melbourne. 
She started on the drd September, had N.W. winds till 5th, and 
thence to 8th, fresh W.N.W. to the 8th, when it shifted to S.W. 
and blew hard until her arrival in Melbourne on the 9th. Between 
noon and 3 p.m. of the 8th September, at Adelaide, the wind 
changed suddenly to S.W., and at Portland the same change is 
reported at 3 p.m. At Tasmania it had not taken place at 4'30 
p.m., but is reported next morning at 7*30, and wind south. 

During the night of the 8th the battle between the two cur- 
rents was going on, and at 9 a.m. of September 9th the polar 
current had made considerable progress. We find on reference to 
map 1 that it was blowing at Adelaide, Portland, Melbourne, 
"Wentworth, Balranald, Hay, Deniliquin, Parkes, and Forbes ; 
that is, it had made its way under the tropical current by following 
along the rivers or low lands in Birenna and up the Lachlau 
Briver ; except the S.W. comer, all other parts of New South 
Wales were at that time involved in the tropical hot wind. 
Another tongue of the S.W. wind was making its way along the 
coast to the east of the Dividing Bange, and reached Eden at 4 
a.m. on the 9th, and by 9 a.m. the whole district from Kiandra to 
Eden was involved in thunderstorms, which marked the meeting 
of the two currents. That morning (9th), the " City of Hobart *' 
was coming round Cape Howe, had fine weather and N.W. winds, 
and about 4 a.m., when ofE Merimbula, the wind suddenly shifted 
to south, and the weather looked very bad to S.E. S. wind and heavy 
sea followed the " City of Hobart" all day and until 5 a.m. of the 
rOth, when she ran into the westerly wind then blowing over 
Sydney. At Moruya the wind changed to S. at 6 p.m. of 9th. 
The " Gleaner" schooner, from Albany,New Zealand, to Melbourne, 
and about half-way on her voyage, after continued head winds, 
had, on September 9th, a sudden change to S.E. about noon, and 
the wind blew with almost hurricane violence. The schooner 
" Louise," from Newcastle to Warnamboul, met a S.E. gale at 
6 p.m. on the 9th. " You Yangs," from Sydney to Melbourne, 
left at 4 p.m. 6th, northerly winds to Q-abo 7 p.m. 7th, thence 
to Bain Head fresh N.W. winds, and then a sudden shift to 
S.E., wind blew with almost hurricane violence for eighteen hours, 
with high cross sea, passed Wilson's Promontory 7 p.m. on 9th 
September. " Hero," left Sydney for Melbourne 1 a.m., Sep- 
tember 9th, had northerly winds to the Pigeon-house, then 
changed to S.S.E., and gradually increased to a heavy gale, ship 
hove to fourteen hours, light winds thence to Cape Liptrap, thence 
N.E. winds, passed Wilson's Promontory 1 p.m., lltn September. 

It is worthy of note here that, at 9 a.m. on September 9thy 
when as we have seen the S.W. wind was blowing along the low 
lands from Portland to Forbes, a N.W. wind was blowing at 
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Urana and Albmy, flhowing that the N.W. was then blowing 
oyer a narrow tongue of S.W. wind. At 9 a.m., Orange and 
Sathurst were still in N.W. wind, but at the latter place the 
diange was idsible like a thunderstonn in S.W., and at 10*15 
a.m. the storm and change burst 12 miles north of Bathurst. 
Upon the road to Hill End, where a friend of mine was going, 
there was much thunder and great disturbance, but between 
11 a.m. and noon they were out of it, and again in the N."W. 
hot wind. Arrived at Hill End, terrific storm and change of 
wind broke over the town at 4 p.m. The first storm at Sydney 
that evening was at 6 p.m., and assuming, as is probable, that 
this was the first storm mentioned near Bathurst, carried east 
the still powerful N.W. current, it represents a motion of 
translation for the storm of 15 miles per hour, and as it passed 
over Sydney there was a sudden rise in the barometer, and a 
&11 in its rear, similar to those noted earlier in this paper. 
All the 9th September the barometer at Sydney was falling fast, 
and the heavy rains inland were -evidently increasing the partial 
Tacuum and helping the polar wind. Map No. 2 shows the 
state of the weather at 3 p.m. on 9th. Thunderstorms and rain 
extended from Parkes to the sea, showing the meeting of the 
two currents, and the S.W. wind was blowing generally S. of 
this line. 

The barometer continued 'all that night to fall rapidly at 
Svdney, and along the south coast it was rising fast. During 
the night, that is, at 12*40 a.m. of the 10th September, the wind 
at Sydney veered to S.W., but got back again into the old 
qua rter (west) by 3 a.m., at 9 a.m. it began to blow fresh from 
"W.N.'W. Unlike as the direction may look, this was really 
polar wind that was blowing over Sydney from W.N.W., for the 
temperatuFe had fallen from 76.5 on 9th to 55.2, and all day of 
the 10th the wind at Sydney continued from W.N. W. to W.S.W. 

Map No. 3 is intended to show, first, the state of the weather 
at 9 a.m. of the 10th, and second the observations of the vessels 
off the coast. You will observe that the S.W. wind had found 
its way to the west of the mountains as far north as Narrabri, 
and along the coast as &r as Bodalla, while at Sydney, Newcastle, 
Musclebrook, and Scone, the westerly wind was still blowing, 
and in Queensland N. to W. winds, wmle at Adelaide the pola^ 
current had already changed to its true direction, S.E. At sea 
the " City of Melbourne," then off. Cape George at 10 a.m. of 
10th, met the S.E. gale, which blew furiously all day. At 
Moruya a terrific gale from S.S.W. set in at 10 a.m., and this 
had been preceded by a thunderstorm at 4 a.m. The steamer 
"Boomerang " (Eockhampton to Sydney), was off Smoky Cape 
at 10*30 a.m., and she there met a strong southerly breeze, which 
lasted only a few hours, and the wind backed to the west again. 
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The southerly was only a puff of the coining storm, and it is 
interesting because it shows how difficult it was to displace the 
tropical current. 

Durinpj the forenoon of the 10th, snow in some places three 
feet thick was lying on most of the western slopes of the Dividing 
Bange, provin<if how fresh the polar current was from cold 
regions, when it could make snow within a few hours of a hot 
wind (for on the morning of the 9th, the same country had been 
covered with a hot wind). The change had begun 3 p.m. on 8th, 
at Portland, and did not reach Sydney till afternoon of 10th, or 
progressed about 13 miles an hour, while the wind velocity was 
50, and the difference represents the work done in displacing the 
tropical current. 

We have thus traced the polar current from Portland to 
Smoky Cape, a distance of 1,000 miles in a straight line, in fact 
the S.W. wind kept steadily on, following what is evidently the 
line of least resistance for this wind ; and the air being once in 
motion in that direction, was ready to receive any impulse that 
might be given to it in the same direction, and such an impulse 
in the form of one of those waves of pressure from S. was then 
coming up, and the barometers on the south coast were respond- 
ing by a rapid rise, while that at Sydney was still falling. At 9 
a.m. the barometer at Melbourne read 30*198, at Adelaide 
30'242, and at Sydnev it was down to 29052, which shows that 
there was a gradient ot 6 between Melbourne and Sydney, and 
this acting all day upon wind already in motion, had a very decided 
effect, the more so as the barometer got still lower on the coast 
north of us, and the " Boomerang " reports the barometer down 
to 29*30 at 3 a.m. of 11th, when the violent squall struck her. 
At this time the barometer at Sydney read 29*593, which is a 
gradient of 16, which is quite enough to account for the squall 
passing on so furiously. I have already mentioned that a furious 
squall struck the " City of Melbourne" at 10 a.m. of 10th, and 
the " City o£ Hobart " at noon, and the "Eoyal Duke" coming 
through Bass's Straits at noon on 9th. At Sydney the gale 
burst upon us in all its fury at 9*50 p.m. of 10th, wind S.S. W., 
68 miles an hour, all night it blew at an average rate of 57 miles 
per hour, and between 12*18 and 12*30, or in 12 minutes, 22^ 
miles of wind passed the Observatory, that is at the rate of 112 
miles per hour, and in one short gust at 12*30, the velocity rose 
to 153 miles per hour, equal to 117 lbs. pressure on the square 
foot. It must however be borne in mind that this was not on 
the surface of the ground. The anemometer is 65 feet above 
the top of the hill on which the Observatory stands, where the 
wind has full play, and I have frequently found the velocity of 
wind near the surface 50 per cent, less than where the instru- 
ment is. Now following the squall north, it reached Newcastle 
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at 1 a.m , " Governor Blackall," 18 miles off Xewcastle, 2 a.m. 
At Morpeth, the night watchman on the steamer's wharf reported 
that there was a shock of earthquake between 1 and 2 a.m., that 
lifted the steamer " Collaroy," and made a rumbling noise, at 
the same time it disturbed the water very much. The squall 
reached the " Boomerang" at Seal Eocks, at 3 a.m. 

At the Clarence and Eichmond Bivers as well as in Queensland 
no such gale is reported. At the Tweed Eiver it was blowing 
strong from N. and West, and in the afternoon of the llth Sep- 
tember veered to S.W. The schooner " Noumea" coming from 
New Caledonia in latitude 30° met the S.W. gale on the 10th, 
but this was probably only the first puff — he sajs nothing of the 
furious gale ; and the " City of San Francisco" reports that on 
the lltb of September ho had strong winds from N.N.W. with 
heavy sea, and wind veering to N.W., barometer falling gradually 
till it reached 29-32 ; the captain determined the steamer to be 
on the moderate or eastern side of a cyclone, distant from its 
centre about 180 miles ; wind continued to veer to west and 
moderated ; pasned Lord Howe's Island at noon on 12th, wind 
now W.S.W. ; during the night of the 12th had violent squalls 
of wind and rain, with heavy topping sea from southward and 
westward. The above is the " City's " report as she passed Lord 
Howe's Island at noon on the 12th. It is evident from her 
report, those from Queensland and our northern ports, that the 
S. W. gale did not extend much further than we have traced it, 
and the captain was in error when he thought that there was a 
cyclone to west of him, for the " Noumea " schooner was about 
180 miles west of him and saw nothing of it. The truth was he 
was passing from the tropical into the polar current, and the 
wind veered in a normal way from N. round by W. to S. 

It is worthy of remark that the first puff of the storm passed 
oyer Sydney twenty hours before the main storm, and over the 
" Boomerang " seventeen hours before ; so that this puff was 
moving in the same direction, but slower than the great storm. It 
is seldom that such a gale as the one we have been considering 
offers any satisfactory means of determining its rate of progress, 
but the violent squall was not to be mistaken ; and though 
observers generally forget to give the time of changes, this one, 
however, was so marked, that they have in this case given the times. 
Now, if we here repeat these times and see the rate of progress, 
we get some valuable results, which show that the actual progress 
of such a storm over the surface is by no means the same as the 
Telocity of the wind. In fact, that the wind in displacing another 
QBee up in so doing its own velocity. 

Storm reached 
Sydney at 9*60 p.m. Newcaitle, GO miles, 1 a.m. =: 20 miles per hour. 
„ „ "Boomerane,"100mile8,3am. = 20 „ 

" Oovernor Blackall," 2 a.m. = 19 „ 
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or the storm's rate of motion is 20 miles an hour. In the earl 
part of its progress it only made 13 miles per hour, but then 
had to make its way uphill and overcome the surface friction 
well as the opposing N.W. current, but having passed 
mountains and got on the coast its progress was more rapid. 

That this storm vas not a cyclone is evident from many 1 
I have placed before you, but if anything more is wanted, it 
be found in the report of the steamer " Llewellyn,** from Aui 
land to Sydney. She left Auckland 4 p.m. of 9th, and had li^ 
head winds to the 11th, when she was met by a furious westei 
gale that lasted all the way to Sydney. At the same time th( 
that a violent S.S.W. gale was blowing along our coast, th< 
was blowing over it the strong westerly gale that began 4 a.m. 
the 10th, and which was lifted up by the polar current. 

No better example than this storm could be selected to she 
how the polar winds at times displace the tropical ones. With( 
waiting to draw conclusions from what we have seen, I woi 
like to call your attention to one which explains a common pi 
nomenon on the coast, viz., the S.E. sea when the wind has b( 
from S.W. lu this storm you saw that the polar current, wh< 
free to move, came in from S.E. past the " Gleaner " school 
and others ; as a S.E. gale bringing a very heavy sea on to 
coast, at the very time a furious S.W. wind was blowing on 
land. This is the ordinary course — only the sea comes home. 

If in what I have said it has been made clear to you how 
polar current found its way north, you vnll see at once that 
ordinary southerly burster is just the same wind in character 
this dangerous storm, and that it gets in by following the 
along the mountains where the tropical current is most 
displaced. No doubt the " Dandenong " storm was remarkab] 
but it was one of the ordinary changes from tropical to pel 
current, accelerated by the circumstances then occurring in 
waves of pressure, &c.' Now these changes do not come witht 
warning, and the system of weather telegrams now in use gii 
us in the weather map ample warning of their approach, T 
whether the change will be violent or not can only be ascertsii] 
by a careful study of the forces at work at the time. 

I have omitted much that I should like to have added to thi 
remarks, but I have already far exceeded the bounds usually 
to a paper of this kind, and I will not longer trespass upon yoi 
time. 




[Four amps.] 
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Discussioir. 

Captain Tboittok said : — ^It may be naturally expected from 
me as a seaman, and one who has been intimately connected with 
the shipping, and consequently has had knowleage of the winds 
prevailing on this coast, to make some remarks on the yerr 
admirable and useful paper read to you by my friend Mr. BusselL 
But it would require a yery clever head to gather up all the 
figures and matters referred to in indication of the winds, and 
properly criticise them at this hour of the night. But there 
were one or two remarks that just struck me in passing, that I 
think would require future consideration. One was his descri^* 
tion of the gradients of the barometer. Mr. Eussell, from his 
position at the Observatory, has referred to the fact that mariners 
nave a great source of advantage now in knowing the course of 
the winds on the coming day. I must differ from Mr. Bussell 
there, because a mariner navigating a ship is not aware, as we are 
here, of the recorded winds on various parts of the continent. 
Of course a commander that was* 250 miles off Sydney would not 
be aware of the south-west wind blowing about Soutn Australia, 
or through Bass's Straits, that is indicated to. us daily on the 
map. The data, therefore, from which he draws his conclusions is 
wanting to make the knowledge practically useful to those whom 
it most concerns ; and it Requires that some one should be 
appointed by the Government to watch over this matter and give 
this knowledge to navigators on the coast, so that they might 
know what was likely to be the wind blowing. (Hear, hear.) 
As a navigator on this coast for many years, I have given this 
subject my careful study, and I have since given it much study 
from a stationary position. Occupying the position I do, I watch 
the weather very closely, for I should not like to send out one of 
the vessels of which I have charge, with some 200 or 300 
passengers on board, to meet the fate of the " Cawarra" and other 
vessels. But the result of all my observations is, that I have 
failed to be able to indicate the weather of the following day. 
I may tell you that some of the travelling public had perceived 
my weakness of being a little weatherwise. One old gentleman, 
now no longer with us, used to say, " Well, captain, how is the 
weather going to be to-morrow?" "Well, I would say, "I 
think it will be so and so. '* ^ I will bet you a bottle of champagne 
it will not," he would say. And I can assure you I lost more 
hottles of champagne than ever he paid me. Although I had so 
long an experience on the coast, I have to confess I know veiy 
Httle about the weather likely to come on the following day. 
Since then, I have watched a barometer in my desk, and recorded 
its indications three times a day. Well, I have seen the barometer 
siding steadily at the same range during excessive changes in 
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the weather as in beautiful fine set weather. Whether I am in 
as good a position sheltered by the hill as Mr. Eussell is in on the 
hill I do not know, but I believe Mr. Russell is free to confess 
he even cannot now tell what weather we are going to have to- 
morrow. There is another observation I caught as Mr. Eussell 
read his paper, — it was with regard to the black north-easter, " we 
know not where it comes from, nor whence it goes." I would 
point my friend's attention to where I think it goes. It does not 
extend south of Cape St. George. I think that these black north- 
easters fringe on our hills, striking off them into eddying winds. 
Many of the travelling public, not mariners only, between here 
and Victoria, must have frequently seen how ships coming up from 
the south in the summer with topsails set, as they get off Cape 
St. George, are invariably taken aback by the north-easterly. It 
is only a matter of a few minutes. This north-easterly wind very 
rarely works its way further than Cape St. George ; I cannot say 
where exactly it comes from, but it always comes at exact right 
angles with the south-east trade wind, even when blowing at the 
strongest. But it is the south-easters that we ought to look out 
for, with a view to warn mariners of their coming ; and I think it 
my friend looked through the telegraph wire to New Zealand, he 
would get a better indication of the south-easter coming on our 
coast than by looking anywhere else. The principle he has laid 
down for seeking the cause of this south-east trade i« very beau- 
tiful, but I do not think it is very useful to the mariner at sea. 
My own experience — and I have written to the papers some 
ten years ago on the subject — is, that when there is a strong 
westerly current through Bass's Straits, there is a strong set 
northerly on to our south-east coast. It certainly throws a swell 
on to the coast ; and in all the vessels I have navigated I found, 
after passing through the Straits with a westerly current, and 
turning Wilson's Promontory, that there was south-easterly- 
weather setting in to the 90-mile Beach or on to t})e Bam 
Head, as was clearly indicated by the compasses. It was owing 
to this current that I think the unfortunate loss of the " Auckland" 
was due. You will remember that one of the Melbourne Steam- 
ship Company's boats was close in beside her ; both vessels were 
running tne same course, relying on their compasses, when they 
found themselves in the bight. And this occurred in just such 
weather as I have stated. The dangerous winds for us are the 
Bouth-easters, and I think as we have now a wire to New Zealand, 
we must look there for their source ; I feel we shall get more 
information from there than in relying on the direction of the 
wind on our own continent. With regard to the seas that break 
on our coast, Mr. Eussell observes that some come truly home 
and others do not. This may possibly arise from the fact that 
the gale in the distance does not come home. But there is this. 
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I think, that you Bhould bear in mind, — ^that fresh westerly winds 
through Bass's Straits will throw a very strong southerly wave up 
this coast ; that you will particularly see at Bateman's Bay, where 
although there may be a west or a west-south-west wind blowing, 
a heavy sea will be running in. I regard this as one of the most 
valuable papers that have been read before the Society, but it 
cannot be fairly discussed to-night. 
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Some Facts about the Great Tidal Wave, May, 1877. 

By J. P. JosEFHBOir, G.E. 



iSead before the Boyal Society of JH.S.W,^ 4 December, 1878.] 



lbs tidal wave was observed at . tbe following places, viz., 
Sjdney Harbour, Newcastle Harbour, Ballina, Eichmond Eiver, 
(m N.8.W.), Brisbane (Queensland), Napier,"Wellington, Christ- 
chnrcli, Akaroa, Omaru, Eaitangata, Lyttleton, and manj other 
ports and bays in New Zealand, Sandwich Islands, South America. 

Sidney Harbour. — ^The gauge is fixed at Fort Denison. The 
tidal wave of the harbour marked on diagram made its appearance 
on the gauge at 5*20 a.m. on the 11th of May, 1877, and the oscil- 
lations gradually increased to a maximum of 42 inches, and on the 
13& tiiey died away. The average interval was 34 minutes. 

I may mention that the float of the gauge at Fort Denison is 
pfaMsed in a well, and a tube, 6 inches diameter, is connected to 
it from the harbour to let the water in ; diameter of well, 3 feet 
6 inches, but may perhaps be partly stopped with seaweed ; the 

Suge could not record the full force of the wave ; it came up the 
rbottr almost at right angles to it. (See sketch.) 
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Fort Denison. 5*« Tide-gwige. 




There are two tides in Sydney Harbour regularly every day ; 
the extreme range from the extreme highest tide to the extreme 
lowest is 6 feet 9 inches ; and the range of low water, or difference 
between lowest spring-tide and lowest neap-tide, is 2 feet 1 inch, 
while the average di£rence for the year tnrough between these 
tides is only 1 foot, and the average difference between high and 
low water is 3 feet 4 inches. {JRussell — Climate, N,8.W.) 

The establishment of the port is 8 hours 38 minutes. 

The entrance to the harbour is between two headlands, which 
are called the North and South Heads, distance apart being about 
H mile. When entering them, no doubt the wave got partly 
broken, and then ha\ang to fill several large bays, and cross the 
bar, the full strength got lost before reaching the gauge, which 
is fixed about 3 miles up harbour from the heads. 

NoTB. — A man was cleaning a yacht in the harbour, when suddenly the 
viter rushed upon him, which he recorded about 3 feet 6 inches. The 
"Boomerang" steamer, 655 tone, was being taken on the A.S.N. Co.'s slip, at 
noon, when one of the waves came in, and lifted her suddenly ofE the cradle, 
ud then receding, left her high and drj. 
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It may be within tHe memory of Bome tliat between tbe 15th 
and 20th August, 1868, a succession of waves reached Sydney, 
and were recorded by the self-registering tide-gauge. The 
average interval between the waves was about 25 minutes, and the 
greatest oscillation 34 inches, measuring from the crest of one 
wave to the hollow of the next. It was thought at the time that 
they were earthquake phenomena. 

A similar visitation reached us again in August, 1873, but it 
was not so marked in its character. The self -registering tide- 
gauge shoWs that the disturbance began during the afternoon of 
the 15th, and attained its maximum between 1 a.m. and 4 a.m. of 
the 17th ; the greatest oscillation, amounting to 5 inches, occurred 
between 3*15 a.m. and 3*33 a.m. of the 17th ; the average interval 
of the waves at this time was 25 minutes ; but the average of 20 
between 8 p.m. and 5*30 a.m., was 28 minutes. The waves could 
not be traced beyond the 18th. (See NalurCy Oct., 1873.) 

Newcastle Sarhour, situated about 60 miles north of Sydney. 
The tidal wave made its appearance on gauge (shown by a full 
line on diagram) at 5 '20 a.m. (same as Sydney) on the 11th 
May, 1877. At the greatest oscillations the water fell 31 inches 
in about 10 minutes, after which the oscillations gradually died 
away. The average interval between the waves is about 22 
minutes; the greatest oscillation, 31 inches. The float of gauge 
is fixed in a well, the sides of which are formed of ballast ; an 
ordinary wave washes in and out f reelv. This port has a bar 
across the heads, which no doubt helped to break the waves 
before they reached the gauge. 

JBallina, situated about 320 miles north of Sydney Heads. 
This place was also visited with a similar phenomenon ; it was 
observed all day ; greatest rise, 18 inches. No gauge there to 
obtain information. 

Brisbane. — Several tidal disturbances have been observed in 
Moreton Bay. No gauge there for information. 

I have no records of these waves from the Southern Colonies. 

There are two tide-gauges in Sydney Harbour— one at Fort 
Denison, and the other at Fitzroy Dock, Cockatoo Island, about 
four (4) miles westward of the other— andone in Newcastle. Night 
and day are distinguished on the diagrams by a shading of the 
hours which belong to night, viz., the space from 6 p.m. till 6 a.m. 

The waves, as shown on the diagrams, appear as a succession of 
abrupt upheavals of the surface, and they nave lost every trace of 
resemblance to the true form of the natural wave, although for 
engineering purposes, arguments, and reference, the outline in 
the diagram is correct. (This arises from the difEerence in the 
horizontal and vertical scales of diagram.) 

On diagram I have shown the rise and fall of the surface of 
the harbour due to the tidal wave from the Pacific Ocean. 
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Table showing the highest and lowest points displayed by the 
Tidal Wave on the 11th, 12th, and 13th May, 1877. 





Time. 


Highest 
point. 


Lowest 
point. 


Remarks. 






/ // 


/ // 




11 May ... 


6-40 a.m. 


5 n 




Sydney ; dotted line. 


99 ti 


6-40 „ 


5 5 




Newtnstle; full line, N.W. 


ft »l 


1 p.m. 




2 2i 


Sydney. 
Newcastle. 


y» i» 


1*45 a.m. 




lOJ 


M i* 


8 p.m. 


6 5^ 




Sydney. 


»» 99 


6-37 „ 


G 5 





Newcastle ; westerly wind. 


12 „ 


1'35 a.m. 




2 1 


Sydney. 
Newcastle. 


« 99 


1-20 „ 




1 1^ 


39 » 
99 9t 


7-35 „ 
8 „ 


6 n 

6 4 




Sydney. 
Newcastle; N.W. 


99 » 


1-40 p.m. 
1-6 „ 




2 li 
1 5 


Sydney. 
Newcastle. 


•»» >l 


7-30 „ 


fi lOi 




Sydney. 


-»> » 


8-5 „ 


6 7 




Newcastle; S.W. 


13 „ ... 


2-30 a.m. 




1 11 


Sydney. 


*» »> 


2-45 „ 




1 3 


Newca.stle. 



New Zealand. 

Telegrams from New Zealand report similar waves on the east 
coast from 5 a.m., extending from the Bluff to Poverty Bay. 
The greatest range was 6 feet, the least 2 feet. It would there- 
fore appear that the waves came from the 8.E , as they are not 
reported from the west coast of New Zealand. It is unfortunate 
that the exact time they reached there is not given ; but iu is 
evident they have come over the thousands of miles in a very 
short time, and must be similar to the earthquake waves whicn 
jneached our coast iu August, 1868. 

On 11th May a remarkable fluctuation of the tide occurred, 
4ixid attracted a good deal of attention. The pulsation of old 
ocean was in fact quite abnormal, indicating a restlessness that 
lias not been noticeable here since the so termed tidal wave of 
1868. This time a disturbance in the waters of the harbour was 
first remarked about daybreak by fishermen in pursuit of their 
4^1ing about the banks. The tide was observed to rapidly recede, 
and then as suddenly to flow several feet up the banks. An hour 
or two afterwards a person of Mansford Bay was astonished to 
observe the water rapidly ebb away far below spring tide low- 
water-mark, exposing the lower part of his slip, which had not 
been laid bare since the disturbance of 1868. About 9 o'clock a 
strange tidal turmoil was noticed at the pier of the Quarantine 
Island. 1^'irst the tide ebbed, it being then about low-water, and 
then it flowed, and so continued rising and falling from 7 inches 
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to 18 iaeheB. Tbe tide pulsations were very apparent up and 
down, and that, too, with a strong flood tide running — the rise 
sometimes being as much as 15 inches to 20 inches in half as 
many minutes, whilst the ebb was nearly as great. This action 
and reaction stirred the harbour to its depths, and rendered the 
water quite turbid, whilst the vessels at anchor in the stream 
were slewed about by the changing tide — and once the tide, then 
being strong flood, took quite a half cant to ebb. This wad 
particularly noticed by a person who happened to be afloat at 
the time. He also timed and measured one of the pulsations, 
and found the rise to be quite 15 inches in about eight (8) 
minutes, whilst the recoil was about 9 inches in a similar time. 
A tidal disturbance was also noticed at the Heads. The pilot 
said that a strong ebb tide was running at Hobart Town Point, 
whilst the vessels at anchor and the lightship were swung at 
flood. He thought it was caused by the heavy sea on the bar. 
Prom this it would seem that the fluctuations were not closely 
observed at the Heads, which is to be regretted, as they would 
doubtless have been more decided there. 

Napier, 11th. — A special telegram states that there was a great 
tidal disturbance all through last night at G-isbome. This 
morning, at 245, at f ebb tide, the tidal wave came over the bay, 
and rose 8 feet above the top of the hull of the " G-o-a-head." The 
men to save their own lives had to fly to the rigging. The wave 
struck the bar partially and broke ; it nevertheless caused a 
sudden rise in the river of from 3 to 4 feet, overflowing the banks 
on the low-lying portions. At 9'30 the second and a heavy wave 
ran up the river, causing great alarm. At 9*45 there was another, 
and almost immediately afterwards a fourth. The weather waa 
fine, with a fresh breeze blowing, and the wat-er in the bay was 
much agitated. 

Wellingtony 11th. — Since before 8 o'clock this morning a tidal 
wave was noticed, its rise and faU being about 4 feet, and the 
action and reaction occupying about 15 minutes. It is still going 
on, but increasing. At the reclamation works, where the water 
is confined to an incompleted breastwork, the tide rushed in and 
out with a force resembling the tide at the Prench Pass. 

Christchurch, 11th. — There was a strange tidal disturbance this 
morning in Lyttleton Harbour. Prom 7 till 1 o'clock the water 
has been rising and falling in an unusual manner, at times rising 
8 feet in a few minutes, and falling equally rapidly. No damage 
has been done. It was felt at Waimakariri also, and at Timara. 

Akaroa, 11th. — A heavy tidal wave was experienced here this 
morning, first at 7 o'clock, when it was nearly dead low, water. 
GDhe sea came in with great force and receded in 5 minutes, the 
rise and fall being about 8 feet. The waves are coming in at 
intervals of about 20 minutes. No damage is reported. 
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Omaru, llth. — ^A curious tidal phenomena was experienced here 
to-day at low- water (about 8 a.m.). The water in the bay rose 
in about 10 minutes until within 1 foot of high-water-mark. 
This continued with more or less variation till noon, when a 
tidal wave came rushing into the bay. A barque broke away 
£rom her mooring warps at the breakwater, and being caufi^ht 
in a strong current and whirlpool was dashed against the inside 
of the breakwater, and then washed towards the shore, where 
she struck the bottom. Under the able seamanship of the 
harbour-master she got clear and put to sea. Through striking 
the bottom she commenced to leak, and an hour after she put to 
sea she had made a foot of water. The other vessels at the 
wharf were only slightly damaged about the rigging, through 
colliding with one another. 

Kaitangatay 11th. — ^At 10 o'clock this morning a wave about 18 
inches in height was seen coming up the river, carrying all small 
pieces of driftwood, &c., with it, against the current and strong 
S.W. wind. The river rose 4 feet above its former height, but 
receded within 20 minutes. This swelling had continued hourly 
up till 2 p.m. 

Lyttleton, 11th. — ^The effects of the tidal-wave were much felt 
in Pij^eon Bay. The water rose 12 inches above o.h.w. mark, 
covering the handrail of the wharf. 

IVom a private letter received from Port Charters (New 
Zealand, Auckland) I collected the following information : — 

Friday, 11th instant, we had a tidal wave that washed from 
200 to 300 logs which were down at the mill up the creek. 

The tide kept rushing in and out all day. It rose and fell on 
an average about 8 feet in evezy 20 minutes, sometimes as much 
as 10 or 12 feet in that time. 

Once, about 2 p.m., it rose and fell more than the first time. 
A punt was anchored in Eeef Bay. She parted her chains and 
went on shore. The wharf is a good deal twisted, but none of 
it carried away. 

A powerful steamer, while crossing Cook's Straits, encountered 
a very heavy tidal wave. The stem dipped under water, and the 
vessel was drawn back about ^ a mile. 

Off New Zealand Coast-— Oruise of M.M,8, " Sappho:'— RMB. 
" Sappho" arrived at Auckland on May 26th, She was caught 
in a violent squall a few days before, which blew away all her 
sails and hove her on her beam ends. She lay in a very dangerous 
position for a few minutes, but afterwards righted. The 
" Sappho," after leaving Samoa, went through Hapu and Tonga 
Groups, searching for the schooner ** May Queen," supposed to 
have disappeared when the earthquake was felt at Tonga, but 
without success. It was also experienced ven^ strongly at Vavao. 
There were ten or twelve rises and falls at vavao on 11th May, 
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the greatest rise being about 10 feet. The reef was left quite 
exposed at times, and as the water receded it left millions of fisb 
benind it on the rocks. The effects were very extraordinary. 
Tlie natives do not recollect anything like it, and they are in a 
great rage — accused the *• Sappho*' of bringing the wave. At 
Tonga the wave lifted the stranded ketch " Pearl" right ofE the 
reef, and left her in deep water, saving a lot of trouble and 
expense. 

A huge Wave, — On the passage of the Union Company's 
steamer " Taranaki" across Cook's Straits on the 25th May (the 
Otago Daily Times reports) a huge tidal or blind wave struck her 
fair abeam, poured in volumes over bridge and decks, filled the 
main-deck rail-high, lifted the after starboard bridge boat out of 
the chocks, and dashed it upon the engine-room skylight, and, 
passing over, swept both the post-bridge boats away, wrenched 
one of the iron davits out of the brackets, and carried away all 
the bridge-rail on the port side. The main body of the sea 
swept over the poop, carrying with it the after skylight, the brass 
head of the capstan, the wheel and everything appertaining to 
it, excepting the bare iron stearing gear ; all the taffrail and 
starboard quarter-rail, with the netting of course, and as the 
quarter-rail went it wrenched away a section of the covering 
board. The force of the sea also burst in four dead^lights of the 
saloon cabins, splintering the thick glass, and in the case of one 
of them drove the fragments right across the cabin into the 
wooden jalousie partition, fracturing the woodwork. When the 
after skylight went, tons of water poured into the saloon, flooding 
it over 2 feet deep on the lee side. For a minute or so after the 
sea struck her the " Taranaki" lay like a log in the water, and no 
wonder, weighted as she was with a flooded main deck, but, as 
good fortune ordered, the poop gave way, and through the 
openings thus formed the water discharged itself, and the steamer 
was once more free and buoyant. It is a remarkable thing that 
not one life was lost over it. 



Sandwich Islakd. 

■ The Tidal Wave at Sandwich Ishnd, — At various places on the 
coast of the Sandwich Island great disturbances of the tide 
(which was felt on the distant coast on 11th May last) were 
observed, but at Hilo the disturbance appears to have reached its 
maximum. 

The tidal wave struck the group of islands on the 10th May, 
between 4 and 6 a.m. The sea suddenly receded, and returned 
with great violence in a wave 16 feet high, which entered the 
harbour of Hilo, and swept away the wharf and storehouses in 
front part of the town. 
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We are informed by the Honoliilu papers that there the 
difference between the highest and lowest water-mark was 36 
feet, and that it rose 13^ feet above half -tide mark. It was the 
seyerest ocean wave experienced at the Sandwich Islands since 
1837. The destruction at Hilo may thus be summed up : — 
Seventeen people drowned, thirty-seven dwelling-houses entirely 
destroyed, and seventeen badly injured, 163 people left destitute 
without homes ; the total damage done at this port is estimated 
at £3,000. Although Hilo has suffered the worst of all the 
Hawaiian ports, the above record of loss gives some idea of the 
aggregate loss the kingdom has sustained. 

It is remarked by the JEawaiian Gazette, that though the 
rolcano Kilane had been active about that time, there had been 
no earthquakes there, and it was concluded that the upheaval 
of the coast had occurred on the West coast of South Ajnerica. 
A captain who had arrived from Samoa has given some informa- 
tion respecting the earthquake wave at TJpolo, Navigator's Group. 
He states that the wave was felt at 3*30 a.m. on the 11th May, 
and from that time the water washed out and into the harbour 
until 3 o'clock in the afternoon. Sometimes the harbour seemed 
to be empty. There was not much damage done. 

South Amesica. 

Lo99es hy Tidal Wave, — Panama, June 9th. Losses by tidal 
wave are fully up to first reports. The Q-ovemment is a heavy 
loser, from 40,000 to 50,000 tons of guano having been lost. 
June 17th. — The Chilian IHmes of May l6th, reports that south 
of Valparaiso there was no loss of life or destruction of property 
by the earthquake between Valparaiso and the Bolivian frontier. 
Shocks were more severe at Autredefagasta, in Bolivia. No 
iires were lost, but the damage to property is estimated at 
500,000 dollars. It is said that the towns of Celama, Chinchia, 
and San Pedro have entirely disappeared. 

On May 12th a telegram from London stated that the town of 
Iquique, on the Peruvian coast, had been destroyed by an earth- 
quake. Iquique is a sea-port town in the department of Arequipa, 
Peru, and near the port is an island famed for its guano deposits. 

Subsequent news told us that the earthquake took place on 
Hay 9th, and on July 6th a London telegram said the damage 
done amounted to 20,000,000 doUars, equal about £4,000,000. 

The distance between Sydney and Iquique is about 7,000 miles. 

The Liverpool Albion, 26th May, says: — "The tidal wave 
wUch lately caused so much destruction at Iquique extended its 
ravages to other portions of the western coast of South America, 
sad a telegram from Valparaiso announces the total destruction 
of no less than seventeen vessels on the Peruvian coast, whilst 
forty more have been more or less seriously damaged. Oi those 
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Idit fifteen are known to have been laden with guano ; and it is 
pviribable the remaining two were. The total I088 of property it 
eatimated at nearly £300,000. The following are the names of 
the vesaela lost laden with guano, yiz. : — 

TThe *^ Alida," an American ship. 
The " Drot," a Norwegian ship. 
The " B. F. G^bain," a Dutch ship. 
The ^* Lady Belleau/' an English barque. 
The " Uncle Toby," an American ship, 
■p ii n "{ ^® " Lancashire Witch," an English ship, 
^oeuon rj^^ „ Geneya," an American ship. 
oe rica. ^j^^ « Courier de Lima," a French barque. 
The '* B. B. Chapman," an English barque. 
The '' Shamrock," an English ship. 
\J* Coquimbo." 
Loaded C The " Avonmore," an English ship, 
at Huan- < The " Conference," an English ship. 
iUos. (. The " Conway Castle," an English ship. 

The Eabthquaiob nr South Amkbxoa urn Gskjlt Tidal 

Wate. 

Tbvm destroyed and 600 lives lost. — " The Star and Serald*^ 
of Panama, received to-day, June 17, has details of the disaster 
and destruction caused on the South Pacific coast by the earBi- 
quake and tidal ware of May 9th. The towns of Arica, Iquique^ 
Ponta, Delabos, Isabellon, Depica, Chanavaya, Huanillos, 
Copilla, Cobija, Mijillones, De Boliva, Antopagasta, and Cha- 
narabal, are nearly destroyed. About 600 lives were lost. The 
destruction of Paballoa is estimated at £5,000,000. The des- 
truction was confined mostly to the coast, although the town of 
Tarapaca 23 miles inward, and the villages of Pocomattalia and 
Conejonas, far in the interior, were more or less ruined. The 
shipping of guano from the southern deposits will be indefinitely 
suspended, as all fadlities in the way of launches, chutes, 
wharves, water-condensers, and buildings of all kinds have been 
swept away. The destruction of and damage to the shipping 
have been very great, and attended by very serious loss of hie. 

At MoUendo the railway was torn up by the sea 300 feet, and 
at Ilo the railway was also iojured. At Arica the people were 
preparing temporary fortifications to repel the threatenea assault 
of tke rebel ram '^ Huascar," the moment when the roar of an 
earthquake was heard. 

The shocks were very numerous and caused immense daoMige. 
l%e sea was suddenly perceived to recede from the beoeh, and a 
wwre from 10 to 15 feet feet high rolled upon the shpre, carrjing 
all before it. Eight timee was repeated this assault of the ocean. 
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and 4 inileB of embankment of the railwaj melted awwf like 
sand; locomotivee, cars, and rails, were hustled about like so 
rnauj plajthings, and left in a tumbled mass of rubbish. 

The United States Steamer '' Wateree/* stranded in 1868, was 
lifted bodily, and floated half-a-mile north of her old position. A 
cable buoy was moved a quarter of a mile northward. Merchan- 
dise from the Custom-house and stores were carried away 6 miles 
distant. The damage- done was greater than that of the calamity 
of 1868. It has levelled the Custom-house, railway station, sub- 
marine cable office, hotel, British Consulate, steamship agency, 
and many private dwellings. Thieves began to rob, when the 
troops fired upon them, killing and woimding several. 

DESTBITCTIOir OP iQTTIQtTE. 

Iquique was built of wood, and tumbled down at the first 
onset. Lamps were broken, and the burning oil, spreading over 
the debris, storted a general conflagration. Three companies of 
firemen were instantly at their posto, although it was difficult to 
maintain an upright position, shock following shock with dread- 
M regularity. To procure water, the two best fire-engines were 
stationed at the beach. Just then the cry arose — " The sea, the 
sea !'* and the waves rushed in ; the engmes were carried away 
W the reflux, and the fire continued unsuppressed. Three 
elements of destruction were busy at one moment — fire, water, 
and earthquake. The afErighted people left the city to its fate, 
fljing to the neighbouring eminences. The fire destroyed a 
large portion of the town, the earthquake levelled nearly all the 
rest, and the water covers ruins which it took out in its reflux. 
The water condensers along the shore are ruined. Nearly 
400,000 quintals of nitrate at Iquique and the adjacent ports of 
Molle and Pisaque were destroyed. A small loss of life took 
place, probably ten (10) persons in all. Coasting crafts and 
small boats in the harbour were broken to pieces, away up the 
Pampas, eleven (II) miles from Iquique. 

The splendid nitrate establishment, La Neuva Carolina, was 
eompletely destroyed. 

Tne sufferings of the people of Iquique were intense. Absence 
of water and the destruction of the principal stores added to 
their hardship. It is estimated that the damage done in Iquique 
will amount to nearly £800,000. 

Otheb Towns destbotei). 

Damage to Skipping. — Chanivave, a little town at Guano 
Landing Deposit, known as Pabellon de Pica, with 450 houses, 
has only two standing. In one of the guano cuttings thirty (30) 
laboorers were buried by the falling earth. Among the shipping 
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the havoc is terrible. The town of Tarabaza, two or three 
leagues inland, and the villages of Pica, Matella, and Conehones, 
were more or less ruined. The loss of life is reported small 
The earthquake was especiaUy severe at Chanenoogo. The 
earth opened 15 mfetres in depth, and the whole surface of the 
ground changed. At least 200 were killed. The bodies were 
floating in the bay. At Huanillas, the guano-loading station, 
the damage inflicted was fearful. The wave which succeeded the 
earthquake, and completed the work of destruction, was nearly 
sixty (60) feet in height. Many vessels were lost here, together 
with several of those on board. At Mijillones the tidal wave 
was 65 feet in height. Two-thirds of the town is completely 
obliterated. At Tecopilla little or nothing remains of the town. 
A mine called La Pena Bianca, four (4) miles to the southward, 
sank, smothering 200 workmen, forty of whom were Cornish 
miners. Cobija, the principal town on the Balactian coast, has 
lost three-fourths of its houses. 

Selief for the sufferers. — As soon as this lamentable intelli- 
gence reached Lima, the G-ovemment chartered a steamer,- and 
organised a relief commission, loaded a vessel with provisions, 
clothing;, &c., together with 50,000 gallons of water, and 
despatcned her on the 16th for the South ; 100,000 soles in silver 
coin also formed part of her cargo, to bo distributed among the 
unfortunates by a commission of engineers accompanying the 
expedition. It has been urged by the Government to recom- 
mend the rebuilding of the ruined towns on sites which may offer 
greater security and more remote from shore, since this is the 
second instance of a similar calamity to the positions occupied. 
Subscriptions are being made at Lima and Callao for the relief 
of the distressed. The northern ports of Peru are damaged 
but little, though the sea was running remarkably high. 

The shock at sea, — The captain of the steamer " John Elder" 
reports that when 23 miles west of Antapagosta, going at full 
speed, the ship was completely stopped by the shock of the 
earthquake, and she remained almost stationary for five minutes. 
The passengers believiDg she had struck on a reef, soundings 
were taken immediately, but no bottom was found. 

Eaethqtjaze in Peeu. 

Mr. E. A. Proctor, of the Eoyal Astronomical Society, in 
speaking of this convulsion, says : — " One remarkable feature in 
this terrible earthquake is the enormous range of country a:ffected 
by it. From Quito southwards as far as Iquique, or in other 
words, for a distance considerably a full third part of the whole 
length of the South American Andes, the shock was felt with tho 
most terrible distinctness. The immense volcanoes found with 
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CoidillerajB are thought to have some influence in cauBin|; the 
disturbances which are hj no means uncommon in these regions ; 
and Humboldt states that the shock which devastated Biobamba 
in 1797 was so great that he found on the summit of La Culca 
the skeletons of scores of the inhabitants who had been flung 
Terticallj into the air, and alighted on the hill referred to, on the 
opposite bank of a small river to that on which the town was 
bmlt. 

When these terrific earthquakes occur near the coast they are 
invariably followed by an upneaval of the water, which assumes 
the shape of a tidal wave oi greater or less magnitude, and in 
more instances than one the tidal waves have proved infinitely 
more disastrous than the earthquake. One case, for the sake of 
example, will serve to demonstrate the magnitude of such a wave 
as that which razed to the ground the city of Arica. An eye- 
witness thus describes what he saw of it: — "While passing towards 
the hills, with the earth shaking, a great cry went up to heaven. 
The sea had retired. On clearing the town, I looked back and 
saw that the vessels were being carried irresistibly seawards. In 
a few minutes the sea stopped, and then arose a mighty wave 
fifty (50) feet high, and came in with a fearful rush, carrying 
everything before it in terrible majesty. The whole of the 
shipping came back, speeding towards inevitable doom. In a few 
minutes everything was completed — every vessel was either on. 
shore or bottom upwards." 

M. Boussingault observes that in the vicinity the trembling of 
the earth is almost incessant, but this he ventures to attribute in 
part at least to the immense falling masses of rock that have been 
fractured by disturbances in the mountains. 

In the July number of Prazer's Magazine for 1870, a lengthy 
account is given of the greatest sea- wave that is reported to have 
ever occurred, and the effects of which we observed were percep- 
tible in Sydney. Its origin, the course which it pursued, and 
other minutisD respecting it, served as subjects for scientific 
research by savans for many months, and two German geo- 
graphers, i?rofessor Von Hochstetter and Her Von Tschudi, 
wrote papers about the wave, and disclosed various facts that will 
prove of service to those who take an interest in this branch of 
science. Mr. Proctor's opinion is that "the progress of the 
great sea-wave which was generated by the upheaval of the 
Peruvian shores in 1868, and propagated over tne whole of the 
Pacific Ocean, differs altogether from any earthquake phenomena 
before observed. Other earthquakes have indeed been followed 
by oceanic disturbances ; but these have been accompanied by 
terrestrial motions, so as to suggest the idea that they have been 
caused by the motion of the sea bottom, or of the neighbouring 
land. In no instance has it ever before been known that a well- 
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marked ware of enormous proportions should liave been propa- 
gated over the largest ocean track of our globe, by an earthquake 
whose direct action was limited to a relatively small region, and 
that region not situated in the centre but on one side of the 
wide area traverse^ by the wave. 

The origin of the great sea wave seems to have been traced in 
the first instance to rumblings of the earth at Arequipa, which is 
situated in the neighbourhood of the volcanic mountain of Misti, 
which occasionally has been known to vomit streams of lava, dust 
and ashes, &c. On the evening of the 12th August, or on the 
momiDg of the 13th, the inhabitants had, so far as they were 
aWare, no reason to be frightened, as the mountain was perfectly 
quiet until 5 o'clock in the evening, when slight sensations of a 
disturbance were visible. Haifa minute later, however, a terrible 
noise was heard beneath the earth ; a second shock more violent 
than the first was felt; and then began a swaying motion, 
gradually increasing in intensity. 

Von Tschudi remarks : " And now there followed during two 
or three minutes, a terrible scene. The swaying motion which 
had hitherto prevailed changed into fierce vertical upheaval. The 
subterranean roaring increased in the most terrifying manner ; 
then were heard the heart-piercing shrieks of the wretched 
people, the bursting of walls, the crushing fall of houses and 
churches, while over all rolled thick clouds of a yellowish black 
dust, which, had they been poured forth many minutes longer 
would have suffocated thousands. Notwithstanding that the 
shocks lasted only a few minutes, they were sufficiently severe to 
demolish the whole town, and not one building remained un- 
injured. At Tacua and Arica the shocks were felt, but with less 
severity than at Arequipa. At Ariea the earthquake was followed 
by an immense tidal wave which carried the Peruvian corvette 
"America" and the U.S. vessel " Watertree" from the harbour 
nearly half a mile north of the town, and there left them stranded 
high and dry. 

This same wave visited Iquique mentioned in a telegram to-day. 
It rose to a height of upwards of 50 ft. and then rushed in with 
inconceivable rapidity, washing down bmldiugs and otherwise 
doing considerable damage, and bringing in with it great quantitiea 
of mud and slime which it had stirred up from the bottom of the 
sea. The oscillations continued during the llth, and it was not 
till the lapse of several days that the tide resumed its custonuuy 
ebb and flow. The line of the wave when crossing the Pacific is 
estimated to have measured not less than 8,000 miles. People 
have wondered at the remarkable rapidity with which the tadal 
wave reached here on Friday after being felt at New Zealand ; 
but the great wave of 186S is reckoned to have travelled across 
the Pacific at a speed of three or four hundred sea miles an hour. 
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Three hours after the earthquake which destroyed so manj 
towns, the tidal wave inundated Coquimbo on the Chilian coast^ 
some 800 miles from Arica, and slightly more than an hour passed 
before it destroyed Constitutiscion, 450 miles distant. At 
Honolulu, where our Pacific mail-boats call, the sea continued 
oscillating for some three or four days, and many of the islands 
in the South Seas were totally submerged, until the water had 
receded. The wave passed the Navigators, and jpartialljr sub- 
merged some of the low-lying islands, and at Opara in the 
Marquesas Isle, the coaling depot of the mail-boats tnen running 
was partly washed away. 

Mallet, who is regarded as an authority upon these subjects, 
in speaking of tidal waves, says : *' The great sea wave, advancing 
at the rate of several miles in a minute, consists, in the deep 
ocean, of a long low swell of an enormous volume, having an equal 
slope before and behind, and that so gentle that it might pass 
under a ship without being noticed. But when it reaches the 
edge of soundings, its front slope becomes short and steep, while 
its rear slope is long and gentle. " 
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Some Results of an Astronomical Experiment on 

the Blue Mountains. 

By H. C. BrssELL, B.A., r.E.A.S., r.M.S., &c. 



IBead before the J^al Soeieiy of N.S.W., 6 Navemher, 1878.] 



It has long been my intention to make an astronomical experi- 
ment on the Blue Mountains. Four years since, when selecting 
the transit of Venus stations, I made a hurried trip to Woodford, 
for the purpose of testing the fitness of that station for observing 
the great event. My attention was then chiefly directed to the 
state of the air during the day, and it proved then and at the 
transit wonderfully steady and clear. I went up in June — ^the 
depth of winter — ^and although the air during the day was all 
that could be desired, I found that an hour after sunset there was 
so much motion or unsteadiness in it that its clearness was of no 
ayail for star- work. 

I wanted now particularly to test the air spectrum, and see if 
the lines between the Ds were the same there as at Sydney. 
There were also several dif&cult questions about double stsis 
wanting answers and a better atmosphere to get them than I have 
in Sydney. There were some questions about the thickness of 
our air currents I wished to answer. And, lastly, there was a 
desire that this Colony should have some share in answering one 
of the pressing astronomical questions of the day, viz. : Can any- 
thing be done by going on the hills to improve the performance 
of telescopes which are too powerful to use in the unsteady at- 
mosphere of the plains ? The results obtained by Fiazzi Smyth, 
twenty years since, were quite enough to induce others to make 
the experiment ; yet little or nothing has been done in a direction 
that promises so much for physical astronomy. My object in 
going in October was to try in what may be considered a mean 
between winter and summer, and also that I mi<;ht be able to see 
Jupiter before he passed away to the sunlight. Woodford, 2,200 
feet high, was selected because the supports for the transit of 
Venus instruments were ready for use ; and, to a large extent, I 
wag influenced by the kindness of A. Fairfax, Esq., who placed 
his country house at my disposal, and so made it unnecessary for 
me to encumber the expedition with tents to live in, and all the 
I'^gAgo that must go with them. Mr. G. D. Hirst volunteered 
to go, and I was then sure of enthusiastic assistance. 
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I left Sydney on the eyening of the 15th. On the morning of 
the 16th, at 8 a.m. the observatory (in parts of course) and the 
instruments were left at Woodford by the train, and by the 
evening of that day, and in spite of a steady gale of wind, the ob- 
servatory was up and roofed, and the heavy parts of the instru- 
ment were in their places. On the second aay we were able to 
begin observing about noon. 

The instruments consisted of (1) the 7i-inch Merz tele- 
scope, with equatorial stand, clock driving gear, micrometer, eye- 
pieces, Ac. ; (2) a 4J-inch Cooke telescope, equatorially mounted ; 
(8) the large spectroscope, having dispersion of 18-64° prisms, 
fine micrometer, and every appliance to render it complete ; (4) 
heliostat, driven by clockwork ; (5) electroscope, thermometers, 
&c. Of the quality of the 7i telescope 1 need say nothing moro 
now than that it is a first-class instrument, as these results will 
show, and well adapted for the purpose. 

The spectroscope was made by Hilger, of London, and at the 
time (1876) it was considered the most powerful and perfect one 
in the world. 

At 11*30 a.m. of the 17th October I began the spectroscopic 
work, and was at once struck by the clear definition of the lines, 
the gain in clearness over the Sydney atmosphere was very 
striking, but the next moment 1 asked myself where were the 
lines ; instead of seven lines between the two Ds there was but 
one, and on either side of them, where it is usual to see a host of 
lines, the spectrum was remarkable for their absence. The line 
D3, however, which I discovered in 1877, was visible definitely 
but very fine, and on very carefully examining the spage between 
the Ds there was a shading such as would be produced by very 
fine lines, too faint to be seen separately ; these observations were 
made about noon, and 1 did not again look at the spectrum until 
near sunset, when a great change had come over it. Six lines 
were visible between the Ds, and the usual host on either side ; 
they were more clearly defined than I had ever seen them before, 
and as the sun approached the horizon they thickened yeiy 
rapidly ; this will be best understood by reference to the draw- 
ings herewith. 

The 18th October proved a cloudy day and night, with a light 
easterly wind or sea breeze. Towards morning of the 19th the 
clouds began to break, and soon after 9 a.m. the sun shone out. 
At lO'SO there were a few passing clouds only, but the sky was 
very white like it is in Sydney ; and looking at the spectrum I 
found six lines between the Ds. The clouds were disappearing 
fast, and by 11 a.m. it was dif&cult to make out the six lines, 
they also, were fading fast ; on either side there seemed to be a 
shaiiing such as was seen on the 17th. At noon the air lines 
had faded, > and the spectrum appeared as in figure 1, that is 
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withont air lines, those shown being evidently part of the solar 
spectrum. At 4 p.m. seven lines could be distinctly seen betireen 
tne Jh, and the first set of measures were taken ; and at 5*20 
p.m., when the air lines were getting better defined, I measured 
twenty lines between C.A. and D 1, where only three lines had 
been seen at noon ; their positions are shown in diagram 3, as 
well as the D lines seen at the same time. 

After these measures had been taken, the micrometer was 
removed and an eyepiece that defined a little better was used, 
and twenty-four lines were counted where only twenty had been 
measured and I found for the first time an eighth line between 
the Ds ; the definition was wonderfully ^e and steady. Just as 
the sun was setting I counted twenty-six lines instead of the 
twentv above measured ; in fact, new lines seem to be coming 
into the spectrum every minute. These are lines produced by 
the absorption of our atmosphere ; and it is no longer surprising 
that the sunlight decreases rapidly as the sun leaves the meridian, 
when one sees the lines starting into being like so many black 
strokes from a pen, each one having definitely hidden so much of 
the sunlight ; and it is not simply by the increase in number — 
there is a ^reat increase in thickness of most of them, and one gets 
fully ten tunes thicker on the horizon than it is on the merio&n. 

Another fact was now clearly made out. In Sydney, owing to 
unsteady definition near the horizon, I had been led to suppose 
that the D 2 became twice as thick, and that D 3 disappeared. 
Now I learn that the thickening was due to D 3, and at sunset 
it seemed another D 2, and only the faintest line of light sepa- 
rated these lines. See diagrams 2 and 4. 

While observing the spectrum to-day, I noticed a bright line 
near D line 6. I haye seen the same less distinctly in Sydney ; 
it was no subjective effect of contrast. Mr. Hirst also saw it 
very distinctly ; it is not a defined line, but a bright streak, and I 
find its wave Jength is, taking a mean of three measures, 5893*05, 
and it is worthy of note that 5894 is the position of one of the 
sine lines. On the 20th October the day was fine, but the sky 
was streaked with cirrus ; at 12h. dOm. p.m., I can make out 
very faintly five lines between the Ds, but they are almost in- 
visible — ^Little better than shading ; and between Ga and D 1 are 
the three lines seen yesterday and the positions of eight others, 
mere ghosts of themselves, can be made out. At 5h. lOm. p.m. 
two sets of measures of the eight lines between the Ds were 
taken, and line 8 was estimated, much the faintest of all of them. 
At 5*40 p.m. twenty-two lines were counted between C and D 1, 
and D 3 is rapidly thickening — it is nearly half as thick as D 2 ; 
and line 6 is darker than line 4 which looks a little hazy. 5*60 
p.m., count twenty-six lines between Ca and D 1, and the three 
next D 1 are yery dark and thick (intensity 2). 
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The fourth line from D 1» that is the line always there, seeinB 
to get wider at sundown without getting blacker as the others 
do» as if it were a double line, or that another air-line appeared 
alongside of it. I have several times suspected that it was 
double, and now I am almost sure of it. D 3 at sunset nearly 
equal J) 2, and the two are onlj separated by the faintest streak 
of light. 

9'25 a.m. on the 21st, I can see all the eight lines between the 
Ds faintly ; morning is warm and hazy, ana a good deal of cloud 
about, especially in the direction of tne sun. IIL 10m., the air 
lines are rapidly fading ; line 4 does not seem changed, but the 
others are more or less inyisible. 

Measures of the lines between the two Ds mean of three taken 
at Woodford, on the afternoons of 19th October, 1878, 4 p.m., 
and 2l8t October, 5*10. The measures are taken from line to 
line, and represent parts of the micrometer. The whole distance 
Dl to D2 is covered by 2'655b parts of the micrometer : — 

Bl 1 2 8 4 6 6 7 8 1)2 BS 

I -886 I '366 I -360 | -356 | -203 | -256 | -263 | 346 | -131 | -201 1 

Some of the members present may remember that, when I 
brought my Sydney measures of the 1) line before you last year, 
I produced a copy of Dr. Muggins's drawing of the D lines at 
Oxford, and those of Colonel Campbell at London. Since then I 
have received from Dr. Hug^;ins a more complete and perfect 
copy of his drawing of the Imes between the Ds and it is inte- 
resting to compare it with those observed here ; there is very little 
similarity between his drawings and mine. From Mr. fiilger, 
the maker of my spectroscope, I learnt that, before he sent it 
out, he tried it in London, and saw twenty-four lines between 
the Ds ; unfortunately I have no drawing or measure of these. 
These facts point clearly to the conclusion which I brought be- 
fore you, viz., that our atmosphere contained much less of that 
absorptive matter, whatever that might be, than does the atmo- 
sphere of England, and especially London. Knowing the prover- 
bially clear atmosphere oi our western hills, I was the more 
anxious to test this question of purity by means of the large 
spectroscope, and see if we might affirm that it stood the test. 
Now the facts which I have brought before you do this most 
emphatically ; on a fine clear day, with dry wmd on the moun- 
tains, at noon, there is not a single line due to the absorption of 
the atmosphere in the part of it examined ; but as the sun sinks 
to the west, the^ gradually appear ; and when he is setting, and 
the vapours begin to condense about the hills, the lines stand out 
conspicuously ; or let an easterly breeze bring the moisture from 
the sea^ and at once the lines appear at noon. Of course I have 
been dealing with only a small fraction of the solar spectrum; to 
take the whole in such detail would require the labour of a life, 
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and would, I am sure, well repay it. Mj time was but a few 
days (three and a lialf only available for the purpose), and I 
cotdd of course only take a small part ; but it may very fairly 
be taken as a sample of the whole, and there can, I think, be no 
doubt that the cause of these lines is water vapour, and that if 
any of the twenty-four lines which are visible in London are due 
to gases which are the product of manufactures, we in Sidney have 
so far not contaminated the air in this way ; for the Imes visible 
in iSydney are likewise visible upon the moiuitains, when there is 
sufficient moisture present for the purpose. It was a sight never 
to be forgotten to see in the splendid aefinition of the mountain 
air, the clear solar spectrum, and then, as the day waned, line 
after line coming into view as if drawn with a pen, and getting 
blacker and more defined as the siui neared the horizon. The line 
which I have called D 8 is a wonder. At midday it is a fine thin 
line, and at sunset it is fully ten times darker. With regard to 
the line 8, which I hafve never seen in Sydney, I feel sure it 
would be visible were the air steady enough. I have observed 
a shading there, but could never see the line. With regard to 
the other portion, Ca to D 1, mapped at Woodford, I cannot say 
much, for it has notyet been mapped in Sydney. It is a perfect 
mine of air lines. How many would be found in it in London it 
is hard to saj, but towards sunset the lines seemed almost to cut 
out the sunlight. 

Now, with regard to telesclpic work. On the 16th October 
the day proved as fine as the one which preceded it, and which 
had been lost in erecting the observatory. About noon on 
16th the telescope was turned to the sun, and its edge and sur- 
face markings were beautifully seen, but not a spot was visible 
whose changes we could record. There were many exclamations 
from the observers about fine definition, but we wanted spots, 
and could not find even the faculsB which precede them ; for 
once the sun was spotless. Several stars were observed in the 
sunlight with the object of adjusting the instrument, and the 
sharp clear discs whicn they presented gave us abundant proof of 
the good observing quality of the ak. At night the feature that 
seemed most striking at first was the perfect blackness of the 
sky. There was no white halo round Jupiter forming a bright 
background ; and my notes are full of such remarks as ('' planet 
seems hung in a perfectly black sky"), but as one looked, the 
perfect clearness and definition, but perhaps most striking, the 
clearness, gave us views of Jupiter such as I think I never saw 
equalled. There was such an amount of detail that the eye 
scarcely took it all in before the scene changed by the rotation 
of the planet.- As to drawing it all, that was out of the question. 
Mr. Hirst and I both tried, and I am sure he will bear me* out 
when I say that the drawings only show a fraction of what we saw. 
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It was just before aad after sunset that the air seemed so 
perfectly steady ; later in the evening there was a littiemotioiif 
but it was notiiing like so much as I had seen iAbu oil the 
mountains in the winter of 1674. 

I had selected some severe star teste, as a tiial of tlie obearr* 
ing quality of the moun1»in air, and when I turned the teleeeope 
to the stars I was not disappointed. The companion to Skel 
has reeentfy^ been found itself to be a double stiuf by one of%e 
keenest of American observers ; he was led to think it was double 
with a telescope of 6 inches aperture ; but it required all the 
power of one of 18i inches to place the matter beyond qaeetion. 
You may judge, therefore, that we looked for this closest of 
knowzi double stars with considerable interest on the first avsol- 
able night, and the old 7}-inch telescope fully maintained its first- 
class character. We used a power of 800 (the highest I had) 
with advantage, and directly I looked at the companion to Eigd 
I saw it elongated, and it appears so with all powers over 400. 
It was evident that the components were unequal, the smaller 
one following ; independently Mr. Hirst and myself observed it, 
and agreed in assigning the position angle of 64°, and in momenti 
of best definition, for at midnight the air was not so steady as it 
was at sunset, the star seemed to me clearly divided with a mag 
nifying power of 800, though I am sure tke distance cannot b 
more than one quarter of a second. As proof of the definitioi 
it may be mentioned that under such ahign power !Bigel preseni 
a hard and clearly defined disc. 

On the 20th he was again examined, and Mr. Pairfax ind 
pendently made the angle the same ; there could therefore be i 
question as to what it was, and I was not a little surprised 
find, on reference to Mr. Bumham's position, that he made 
179°. This is very remarkable. I am confident the result 
Woodford is as correct as such an observation can be, and 1 ha 
confirmed it vdth the large telescope in Sydney. If Mr. Bui 
ham*s observations are right, then we shall have a most w< 
derf ul double star, as well as the most difficult known, for 
observations were made in February and March, 1878, this y< 
and our observations point to a change of angle of 115^. *[ 
distance as estimated cannot be more than a quarter of a secc 
Of other stars, a great many were examined ; Alpha Xndi 
been suspected jof duplicity in Sydney, but on the momitaiiis 
character was restored as a well-defined, round star, and Bin 
On the 17th, when looking about, I found a very beaixi 
double star that is not in Herschel's catalogue, and. X do 
remember having seen it before. Its right ascensioii is 2 
28 m., and declination south 83^ 20^ the magnitudes cure 9 axi 

— the larger one white, and the small one bright blue ^2' 82 

distance, and angle 112^ 10'. 
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Herschel's double 5826 cannot be found ', there is no Bucb double 
in the place he assigns, and there must be either a mistake in his 
catalogue, which is probable, or a disappearance of one of the stars. 

5326 m Herschel's catalogue was examined, the stars are fully a 
magnitude less than he estimated them, and are now 10 magnitude. 

H. 5321 seems to be an error in Herschel's list — angle is 
given 124°, it is now only 19° 18' ; distance, 10° 29' sec. 

5132 H.'s angle of this star is 180°, in error ; it should be 312° 

Examined H. 3419. He says nothing about colour in either 
star; as seen on the mountains, the larger star was greenish 
yellow, and the companion copper-red. On 13th August, 1873, 
I discoyered a yery pretty double star, B.A. 18h. 21m.» dec. 
66° 22', large one yellow, other blue, distance 5*02 sees., angle 
295° 14'. This was re-examined at Woodford, where it seemed a 
beautiful object with the same colours ; but the distance measured 
there is 3*79 sees., and angle 288^ 43', so that there appears to be 
decided and rapid motion in this pair. 

At 1 h. 34 m. R. A. and dec. 66° 41', found a very pretty double 
star, botb components yellow, and of 7th magnitude ; distance is 
6° 28' sees., and angle 235° 0'. 

Many other stars were examined, and some questions raised about 
double stars, which there was not time to answer at Woodford. 

Some time was giyen to Satnrn, and clear yiews obtained, but 
the planet is not in a good position for obseryation just now, for 
it is yery difficult to tell whether a dark line which appears across 
his body is wholly the shadow of the ring, or made up of that 
and the dark line which I found four years since, and which, it 
appeared at that time had not been seen in Europe. 

On the afternoon of the 20th October watched the third 
satellite as a dark body crossing the disc. It seemed remarkably 
small, and the definition was splendid. As it neared Jupiter s 
limb, the blackness seemed to get hnzy, as if it were seen through 
a mist, and at 7h. 27m. p.m. I lost sight of it ; four minutes later 
it was detected as a small bright bulge on the limb of Jupiter, 
and its white edge against the black sky background looked whiter 
than the edge of Jupiter. At 7h. 36m. 40s. egress was com- 
plete, and there was nothing about its bright appearance then 
that would have giyen rise to the suspicion that it was black a 
few minutes before. 

During the daylight hours, when I was at work with the 
spectroscope, Mr. Hirst employed some of his time in looking up 
Venus near the sun, and many other objects, principally well- 
known double stars ; and of these some splendid yiews were 
obtained, but he found nothing about which I wish now to detain 
you, until the morning of the 2l8t, at 9h. 5m., when, on looking 
at the moon, he found that a large part of it was coyered with a 
dark shade, quite as dark as the shadow of the earth during an 
eclipse of '^e moon. Its outline was generally circular, and it 
seemed to be fainter near its edges. Conspicuous bright spots on 
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the moon could be seen through it, but it quite obliterated the yiew 
of about half of the moon's terminator (or that part where the 
sunlight ends), while those parts of the terminator not in the 
shadow could be yery distinctly seen. I should estimate the 
diameter of the shadow from the part we could see on the moon 
at about three-fourths that of the moon. 

This is one of those remarkable facts which, being seen, 
should be recorded, although no explanation can at present be 
offered. One can hardly resist the conviction that it was a 
shadow, yet it could not be the shadow of any known body, and 
if produced by a comet it must be one of more than ordinaiy 
density, although dark bodies have been seen crossing the sun, 
which were doubtless comets. No change in the position of the 
shade could be detected after three hours' watching. Mr. Hirst has 
faithfully copied on this paper what he saw. See photo-lithograph. 

I went prepared to make some experiments upon the thick- 
ness of the air currents, and also of the electrical condition of 
the air strata, but in this matter I was disappointed ; although 
we made every effort to get kites up above the lower current, it 
was useless. Although on the afternoon of the 17th, in a mode- 
rate north- westerly wind, we managed to get the large kite up 
about 1,000 feet, there was no sign of another current, and very 
little electrical effect. Mr. Hirst's experience with electrical 
kites became yaluable, and he constructed a smaller one, which 
was attached to the large one, and thus we hoped to get it high 
enough ; but on the 18th the westerly wind was done, and we 
got a light easterly, which would not raise our kites. The small 
one was tried time after time, and rose to about 100 feet, when 
it seemed suddenly to lose the wind and no amount of yigorous 
running would tate it higher. Whether this represented the 
thickness of the light easterly wind I cannot say, because it was 
so puffy on the surface that it seemed more probable the kite fell 
in one of the lulls. On the 19th, with light easterly wind, an 
altitude of about 400 feet was reached, but no amount of pro- 
fessional effort would get it higher, and the work with so small a 
result was getting wearisome. On the 21st we had a return of 
the westerly wind and our hopes revived, but were again dis- 
appointed. One fact, however, is worth recording. At 10*30 a.m,, 
the kites would rise from 100 to 200 feet, and then begin 
gyrating, as if the air was full of eddies ; and when the two were 
flying together, the smaller flying above the large one, and 
attached to it, the direction of the two strings sometimes 
included an angle of 40°. In one observation the string of the 
large (lower) kite pointed E.S.E., while the small (upper) one 
pointed E.N.E., ana yet their heights were respectiyely 100 and 
200 feet. About 11 a.m. things were improving, an altitude of 
some 300 feet was attained, vnth wind from W.N.W. ; and then 
suddenly the wind dropped, — ^another^roof that these were merely 
local eddies in which we had been trpng to raise the kites. 
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It was remarkable that during the time we were there little 
or no electrical indications could be obtained with a delicate gold- 
leaf electroscope, even when the air was dry and matches for 
collecting it were burnt. Some expenmcntd were made on a 
warm dry day (October 21) on the electroscope. A single rub 
with a white felt hat made the leaves diverge to the horizontal 
point, and they stood for a few seconds inclined 00^, and did not 
come together for two minutes. Mr. Hirst then stood on an old 
bottle that was found on the ground, and he put one hand on the 
electroscope, and directly I rubbed any part of his clothes with a 
piece of glass, a divergence of some 20^ was obtained. One 
afternoon, when tired of attempts to measure what we could not 
get (atmospheric electricity), Mr. Hirst took the electroscope to 
a place where the telegraph lines were within reach, and hung it 
on one wire after another, without getting a sign of anything— 
which was the more remarkable, as there were thunder-clouds in 
the distance, and these wires passed right over the mountains. 

I will not detain you with any speculations about what an 
observer might see in a mountain atmosphere, but it is right to 
say one woid about the weather. For some weeks before the 
16th October the weather had been very unfavourable in Sydney 
for observations ; and during the time I was on the mountains, 
although it was fine in Sydney on the same nights it was iine at 
"Woodford, yet there was no improvement in the atmosphere 
generally aftecting both places ; tne gnin which I have described 
was clearly owing to the fact that we were 2,200 feet higher, and 
therefore avoided so much of the worst part of the air nuisance 
(for such an astronomer may fairly call it). Could he but look 
through a vacuum, many a question that takes years of patient 
labour to answer would be decided in a single glance. 

Seeorded lines between Ca and D^, and the poeiiione of the lines A,B,C, Men 

at Woodford. 
0»,6857. 
Oamium, 5868. 
Gold, 5862. 
Titanium, 5865. 

Iodine, 5866. Sulphur, 5866. Palladium, 5866. Air line, 5866 A. 
Bromine, 5868. 
Mercury, 5871. 

Air line, 5872 B. 
Lead, 5876. 

Air Une, 5879 C. 
Gold, 5880. Iron, 6880. 
Mercury, 5885. 
Molydenum 5887. 
Palladium, 5888. 
D\ 6889. 

(Two diagrtai.] 
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On the Metallurgy of Nickel and Cobalt. 
By W. A. Dixon, F.C.S., M.I.C. 



[Read hefare the Royal Society of N,8.W., 3 July, 1878.] 



Shortly after the discovery of the large depoBits of nickel and 
cobalt ores in New Caledonia I turned my attention to the 
metallurgy of these metals, and began this research with a view 
to improvements in their extraction, keeping in view the fact 
that here the reagents usually employed in their extraction are 
exceedingly expensive. 

The sources of nickel, previously to the discovery of these 
deposits, consisted chiefly of speiss, the residue from the manu- 
facture of smalt, which contains from six to eight per cent, of 
nickel and three of cobalt, and a few pyritous ores containing 
copper and nickel. The details of the processes used for the 
extraction of the metal from the former are jealously guarded 
by the manufacturer as trade secrets, but the method adopted is, in 
general outline, to fuse the speiss with fluor-spar and chalk to 
remoye part of the iron and obtain an enriched matt. This matt is 
ground, thoroughly roasted, to expel arsenic and sulphur and con- 
vert the metals into oxides, whichare then dissolved in hydrochloric 
acid. The solution is diluted with water, any ferrous chloride 
converted into ferric chloride by a solution of hypochlorite of 
calcium, and the iron precipitated by the cautious addition of 
milk of lime, any arsemc being removed at the same time. Sul- 
phureted hydrogen is then passed into the fllilate to precipitate 
copper, and from the clear solution cobalt is precipitated by 
hypochlorite of calcium, and afterwards the nickel by milk of 
lime. 

It seemed probable that the nickel in the New Caledonian ore, 
occurring as it does in serpentine, might have been deposited 
from an acid solution percolating through the magnesian rocks, 
and that if this process could be reversed the nickel might be again 
obtained in solution. Digestion with ammoniacal solutions of 
magnesium sulphate and cnloride and calcium chloride at various 
temperatures was therefore tried, but minute quantities only of 
nickel were dissolved, though in every case distinct traces were 
obtained. 
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Trials were made with the view of taking adrantaee of the 
comparatively easy decomposition of nmmesium cUoride bj 
aqueous vapour at a high temperature. The nickel and magne- 
sium were obtained together m solution evaporated to dryness 
and treated with steam at various temperatures ranging from 
212°F. to dull redness, but much nickel chloride was inyariably 
decomposed along with the ma^esium chloride. 

A portion of the ore in pea-sized pieces was then treated at a 
dull red heat in a combustion tube vnth dry hydrochloric acid gas, 
with the view of converting the nickel int# chloride, whilst the 
magnesium remained as silicate. Water was freely given off 
and the pieces of ore became covered with crystals of anhydrous 
chloride of nickel. The effect was very beautiful as the golden- 
yellow scales of chloride gradually grew out of the ore until 
.each piece seemed converted into a golden ball. The chloride 
was readily dissolved out by hot water, but numerous trials gave 
only an average of 3*62 per cent, of nickel extracted from an ore 
containing 10*66 per cent. The solution contained both ferrous 
and magnesium chlorides in small quantities. Its composition,, 
calculating the metals as dry chlorides, was : — 

Ferric chloride, traces. 

Ferrous do 5*42 

Magnesium do 12*45 

Nickel do 8213 



100-00 
Fl-om finely-ground ore similarly treated for five hours 6*78 
per cent, of nickel was extracted, whilst no increase was observed 
on continuing the treatment for two hours longer. 

It seemed therefore as if part of the metal was in more inti- 
mate combination with the silica than that extracted ; so with a 
view to decompose this silicate different portions of the residue 
were treated at a red heat with hydrogen, coal gas, and finely- 
divided carbon (obtained by mixing starch with the ore), and 
afterwards roasted to re-convert the reduced metals into oxides. 
On further treatment with hydrochloric acid gas 1*65 per cent, 
of nickel was obtained, still leaving 3*93 per cent. Tnere was 
little apparent difference between the reducing agents, although 
on the whole the carbon seemed the best. The solutions obtained 
after reduction were much more impure than those got in the 
first instance, showing more iron than nickel. Calculated a» 
before, they contained : — 

Ferrous chloride 47*36 

Magnesium do 16 80 

Nickel do 35*84 

100-00 
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These results were obtained with a somewhat friable ore con- 
taining much ferric oxide, but it was observed that some dense 
varieties yielded scarcely any chloride of nickel by this method. 

When a charcoal chaufer was used for heating the tube, on 
some parts of it small brilliant black crystals were deposited. 
These were highly magnetic, aud contained ferric oxide and nickel 
oxide, and probably contained ferroso-ferric oxide with the 
whole or greater part of the ferrous oxide replaced by nickel 
oxide, but sufficient for an analysis was not obtained. They 
seemed to be formed on those parts of the tube which were 
over-heated, but some other circumstances contributed to their 
formation, as repeated trials to obtain them in larger quantities 
failed. 

These experiments, although failing to peparate the nickel 
from the silicate, showed that oxide of nickel could be separated 
from ferric oxide by treatment with gaseous hydrochloric acid, 
so the behaviour of the mixed oxides was next examined. 

The New Caledonian ore is very infusible, from the large pro- 
portion of magnesia it contains, and some cheap flux containing 
other silicates was necessary to obtain the nickel in a metallic 
or reguline state. This was found in copper ore furnace slag, 
which with half its weight of ore yielded a sufficiently fusible 
charge. The alloy of iron, nickel, and copper obtained by fusing 
•with carbon only as a reducing agent was too tough to grind and 
was therefore difficult of conversion into oxides, but the addition 
of arsenical pyrites readily yielded brittle buttons which were 
easilv pulverized. Indeed a piece of arsenious oxide thrust into 
the fused mass in the crucible gave a similar result, as was also 
the case with iron pyrites. Thus a mixture of 400 grains ore, 
100 grains mispickel, and 800 grains copper slag gave a 
button weighing 1756 grains, and containing 63 grains 
nickel, whilst the yield should have been 66 grains. Again, 
400 grains ore, 800 grains slag, with 50 grains pulverized 
charcoal being fused, 90 grains of arsenious oxide was thrust 
into the molten mass, and a button was obtained weighing 271 
grains, containing 64*8 grains nickel, showing a loss of only 0'3 
per cent, of the nickel in the ore. The various buttons were 
crushed and roasted, and the oxides were treated with hydro- 
chloric acid gas (from which aqueous vapour was partially removed 
by passing it through a Leibig's condenser) at dull red heat. The 
whole caked together into a mass from the nickel chloride formed; 
80, to render it permeable, it was removed, crushed, and retreated 
until water ceased to be evolved. With boiling water a solution 
was obtained containing nearly all the nickel, but at the same 
time a considerable Quantity of ferrous chloride, whilst ferric oxide 
with traces of nickel remamed. 
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It was evident, therefore, that a more thorough calcination 
was required to effect the separation of the iron and nickel, but 
it was difficult to determine when the calcination had been carried 
far enough, as the presence of copper and nickel obscured the 
usual reaction for ferrous oxide. It was found, however, that b^ 
treating a sample from the muffle with hydrochloric acid until 
complete solution was effected, cautiously mixing with this solu- 
tion an equal bulk of sulphuric acid, boiling to expel the hydro- 
chloric acid, and adding to the cooled solution a crystal of 
Sotassium nitrate, the characteristic brown colour was rapidly 
eyeloped as long as ferrous sulphate was present. 

As speiss was actually the substance under treatment, it was 
thought advisable to examine the behaviour of the other oxides 
which are generally contained in it. A speiss was therefore 
made with ore and various residues, and a^er calcination was 
found to contain 41 per cent, of oxide of nickel with the oxides 
of iron, copper, zinc, cobalt, and arsenic. These oxides treated 
as before yielded in a flask attached to the outlet a solution con- 
taining arsenic and zinc which had been volatilized as chlorides, 
and the residue on boiling with water a solution containing nickel 
and cobalt with a small quantity of iron. The insoluble residue 
contained the ferric oxide, a small quantity of nickel oxide and 
copper as cuprous chloride, which could be removed by a solution 
of salt. 

It now remained to separate the small quantity of iron in the 
solution from the nickel and cobalt and these metals from each 
other, and it seemed desirable to do so without adding fixed 
reagents. It was found that this could be done by passing 
chlorine into the solution until all the iron was in the form of 
ferric chloride, and then adding to the boiling solution successive 
small portions of anhydrous oxide of nickel, which dissolved, 

Srecipitating the iron as a basic chloride. The precipitate was 
ense, and contained a small quantity of oxide of nickel added 
in excess. Prom a neutral solution containing ferrous chloride it 
was also found that manganese dioxide completely precipitated 
the iron without a trace of nickel or cobalt. 

On adding to the hot iron free solution rather more oxide of 
nickel than was equivalent to the cobalt present, and passing 
chlorine into it, the whole of the cobalt was precipitated as * 
cobaltic oxide, and a pure green solution of chloride of nickel 
obtained. This solution evaporated to dryness and ignited in 
a current of steam evolves hydrochloric acia, and leaves oxide of 
nickel, which may be reduced in the usual manner. The chloride 
could also be reduced directly to metalic nickel by igniting in a 
current of hydrogen ; and in the case of a solution containing 
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manganese, this would be advantageous, as its chloride is not 
reduced by hydrogen, and could be separated from the nickel by 
washing. 

The precipitated cobalt ic oxide was suspended in water and 
treated with chlorine at the boiling pgint, whilst small quautitien 
of chloride of cobalt was added until cobalt remained in solution. 
All the nickel was thus removed from the precipitate to the 
solution, which contained also the cobalt added in excess. The 
same result could be obtained by digesting the precipitate with 
dilute hydrochloric acid, which would dissolve the nickel only. 

Attached is a scheme which shows the process at a glance, with 
the destination of the intermediate products; and, although some- 
what complicated, it must be remembered that six metals have to 
be separated, and that two of these— nickel and cobalt— are 
perhaps the most difficult of all metals to separate satisfactorily. 
The separation is moreover effected without having voluminous 
precipitates, such as ferric and nickel hydrates, four or five ounces 
of which occupy a cubic foot of space, to treat and wash, whilst 
the reagents used are in great part recovered in an available 
form. It is scarcely necessary to observe that if the number of 
metals present is reduced, the treatment would be correspondingly 
shortened and simplified. 
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The Deep Well Waters of Sydney. 
By W. A. Dixon, F.C.S., F.I.G. 



iSead before the So^al Society of N.8.W., 2 October, 1878.] 



The obtaining of a Water Supply for Sydney by means of 
Artesian Wells has been mooted at different times, and the suc- 
cessful results obtained in other countries have been cited to 
encourage a search for subterranean water, both in our immediate 
neighbourhood and elsewhere in the Colony. It has been 
suggested, indeed, that the great supply of water drawn from 
the Botany Swamps during the drought of 1876 might be partly 
due to natural artesian springs rising beneath the sand. 

Two wells of this description have already been sunk in 
Sydney, and I now venture to lay before you analyses of the 
waters obtained, with some conclusions drawn from them. The 
following are analyses of the Sydney water, as supplied in 
Hunter-street, in May last, and of a surface spring near 
Waverley, analysed nearly two years since for comparison with 
the deep waters : — 

Sydney Water, 

Carbonate of calcium 0'07 grains per gallon. 

Alumina and iron oxide ... traces „ „ 

Chloride of ma^esium ... 1*15 „ „ 

„ sodium 2 '11 „ ,y 

Loss on ignition *41 „ 

Sulphates ... traces „ 






Total solids 3'74i „ „ 

The residue darkened slightly on ignition, and contained traces 
of nitrates and — 

Free ammonia... 0*01 parts per million. 

Albuminoid „ 0*08 „ „ 

Spring at Waverley, 
Carbonate of calcium ... 1*90 grains per gallon. 



Chloride of magnesium ... 2*15 



» n 



„ sodium 3 50 „ „ 

„ potassium ... traces „ „ 



Sulphates ... ... ... traces 

Loss on ignition 1*91 



l» •! 



O •' ^ ... ... ^ w* „ I, 



Total solids 9*46 



}i n 
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The residue scarcely tinged on ignition, nitrates were absent, 
and the water contained — 

Free ammonia 0*0 1 parts per million. 

Albuminoid ... ... ... 0'26 ^ „ 



In 1876 the Colonial Sugar Kefining Company began to bore 
far water at their new works at Pyrmont, and at a depth of 200 
feet they obtained a supply of water, of which the following is an 
analysis, made in August, 187C : — 

Carbonate of calcium... 1012 grains per gallon *) Deposit on 

Oxide of iron... 3 51 „ „ j boiling, 13-63 

Sulphate of calcium ... '72 

magnesium 3*76 
Chloride of magnesium '69 



9f tf 



if » 

,» potassium 3'0o „ ,» 

„ sodium ... 21'65 „ „ 

»» >» 



Loss on ignition ... 6'36 



Total solids ... 49*86 



fi >» 



This sample of water was sent in a cask, which charged it with 
organic matter, so that it was useless to determine the organic 
ni^ogen. 

The supply of water found at this depth proving inadequate, 
boring was resumed until at a depth of 427 feet a more abundant 
supply was tapped. A well 127 feet deep and 5 feet in diameter 
was sunk close to the bore and a drive put through to form a 
connection. The well was perfectly dry for its whole depth, 
showing that surface water was completely excluded. The water 
rose to a height of between 3 and 4 feet above high-water 
mark, and rose and fell slightly with the tide. This has been 
noticed in other wells, as, for example, that at the palace of the 
Bishop of London, at Eulham, which is bored to a depth of 300 
feet, yields from 60 to 80 gallons per minute, according to the 
state of the tide. Continuous pumping reduced the level of the 
water at Pyrmont ; and somewhat curiously, on the pumps being 
stopped, the w^ater only rose to within about 4 feet of its 
original level, and on being left at rest for a week it gradually 
rose 2 feet further, being still 2 feet under the first height. 
Quite lately Mr. Poolman has told me that after several months 
continuous pumping the water does not rise within 30 feet of its 
original leve!, on the pumps being stopped. 
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The water was analysed in June, 1877, and gave — 

I 
boiling, 1509 



Carbonate of calcium... 13*55 grains per gallon ") Deposit on 



Oxide of iron ... 


1-54 


Chloride of calcium . . . 


113 


„ magnesium 


1112 


„ potassium 


1-40 


„ sodium ... 


10-85 


Sulphates 


traces 


Silica and alumina . . . 


•31 


Loss on ignition 


709 


Total solids ... 


4699 



>» >t 

» »» 

»> >» 

»» >» 

l» » 

»» » 

>» ft 



» »» 



Total chlorine... 1618 

The residue blackened slightly on ignition, nitrates were absent, 
and the water gave 

Free ammonia 0*27 parts per million. 

Albuminoid ammonia 0*01 „ „ 

In the beginning of the present year the Company began to 
draw on the well to its full extent, pumping about 50,000 gallons 
per day, and with this draught a considerable quantity of fine 
clay was pumped up. The clay is of a grayish colour, and con- 
tained a ^ace of carbonate of calcium ; it was examined by the 
microscope for diatomaceie, Ac., with negative results. With the 
continuous pumping, the water gave indications of having altered 
somewhat in character ; so a sample drawn on the Ist of March 
was analysed, and gave — 

Carbonate of calcium ... 1560 grains per gallon ) Deposit on 

Oxide of iron ... traces. ) boiling, 15-60 

Alumina, silica, &c, ... 5*71 
Sulphate of calcium ... 1*03 
Chloride „ ... 237 

magnesium . . . 3'84 
„ potassium ... 1*13 „ „ 

sodium ... 24'89 
Loss on ignition ... 9*15 



It > 

11 19 

91 19 



Total solids ... 6372 



Total chlorine ... 2015 



>» 91 



19 »> 



11 11 



The residue blackened slightly on ignition, nitrates were absent, 
and ammonia was not determined. 
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This analyBis shows mere traces of iron, and it seems likely 
that the iron in the previous sample was due to particles of iron 
abraded from the boring rods ana left adhering to the bore. It 
showed, however, a notable increase in the saline constituents of 
the water, and especially in the amount of chlorine, which showed 
4 grains per gallon more than the first. To see whether any 
further increase took place the water was examined regularly for 
some weeks, the chlorine being determined and also the free and 
albuminoid ammonia, the amounts of which were also found to 
have risen. The following arc the results of this examination, 
the chlorine being stated in grains per gallon, and the ammonia 
in parts per million ; — 





Chlorine. 


Free ammonia. 


Albumenoid. 


Mar. 12 


21-30 


024 


0-48 


„ 15 


20-66 


0-32 


0-38 


„ 23 


21-08 


0-30 


036 


„ 3a 


2109 


0-37 


039 


Apr. 8 


20-87 


035 


0-38 


» 16 


2130 


036 


0-39 



Average 2105 0325 0397 

The upper part of the well was at this time caref uUv examined 
to find whether any percolation from the waters of the harbour 
was taking place which would account for this result, as some 
blasting operations had been carried on in the neighbourhood, 
but for the whole hundred feet the walls were found to be dry. 
^ The second boring put down for water is that of Messrs. J. T. 
and J. Toohey, of the Standard Brewery. In 1875 they put 
down a well to a depth of 79 feet, and a bore to a total depth of 
180 feet, and obtained a supply of water which gave on analysis — 



Oxide of iron 
Sulphate of calcium 


... 1*55 grains per 
... 1-58 „ 


gallon. 


„ magnesium 
Chloride „ 
„ sodium 


... -61 
... 5-63 
... 13-58 


9i 


*> 
>» 
>t 


„ potassium 
Loss on ignition 


... traces. 
... 2-82 


»> 


»> 


Total solids 


... 25-77 


» 


>» 



The residue scarcelv tinged on ignition, nitrates were absent, and 
the water contained : — 

Free ammonia ... O'Ol parts per million. 

Albuminoid ammonia... 0*04 „ „ 

The quantity of water obtainable at this depth being insufficient 
for their use, and the Sugar Company having obtained an abun- 
dant supply at a greater depth, boring was recommenced, and at 
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a depth of 380 feet water was again Btnick in the end of January. 
The boring rods seemed to have suddenly dropped, as some of 
the screw threads were stripped for a length of two and a half 
inches. The following is an analysis of a sample drawn on the 
6th Pehruary — 

Carbonate of calcium ... 4*20 grains per gallon. ( Deposit on 

Oxide of iron ... traces. (^boiling, 4*20 

Alumina and silica . . . 4*42 

Sulphate of calcium ... 2*14 

„ -magnesium... 1*20 „ „ 

Chloride of „ ... 0*66 

„ sodium ... 15*59 

„ potassium . . . traces. 

Loss on ignition ... 4'94 



i> n 






Total ... 32*55 



Total chlorine ... 9'95 



"t i» 



19 9t 



n ff 



The residue darkened slightly on ignition, nitrates were absent,, 
and the water contained — 

Free ammonia ... 0*02 parts per million. 
Albuminoid ... 0*07 „ „ 

This well was drawn upon generally to the extent of 10,000 
gallons per day, and on the 8th of May, when the maximum 
yield of the well had been pumped from it during the preyious 
twenty-four hours, a sample was taken and examined for chlorine 
and ammonia, and was found to contain — 

Chlorine 12*00 grains per gallon. 

Eree ammonia ... 0*12 parts per million. 
Albuminoid „ ... 0*14 „ „ 

It is evident from this, that when the wells are fully drawn 
upon, the same cause operates to increase the amount of chlorine 
and ammonia in both waters, and it seemed probable that the 
supply came from crevices along which it formerly flowed until 
it escaped at the outcrop below the sea. This underground flow 
and escape of fresh water into the sea elsewhere, and that often 
in large quantities, is evidenced by Humboldt's description of a 
submarine spring in the Gulf of Mexico, some considerable dis- 
tance from the South American' coast, which converts so large a 
space- into a fresh water lake that it is inhabited by the fresh 
water cetaceafoundin the Orinoco (*' Travels ") ; also, byJSuchanan, 
who found '' an abundant spring of fresh water in the Indian 
Ocean, 125 miles from Chittagong and 100 miles from the coast 
of the Sunderbunds. (" Tomunson's Cyclopedia : Art. 'Artesian 
Wells.' ") 
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Hie bore, in the caaes under consideration, opened a tMr 
outlet for the water, and allowed more water to rise through it 
than the creyioes supplied, and therefore a slieht flow was 
established from the sea to the bore along the old cmannel. 

If this theory was correct, the ratio of the chlorine to the free 
and albuminoid ammonia in sea water should be the same as 
that observed in the increase of these constituents in the weD 
water. To determine whether this was the case, a sample of sea 
water was obtained from Lavender Bay at high-water spring 
tide, and was found to contain 1,369 grains of chlorine per 
gallon. Now, to obtain an increase of chlorine from 1618 gnuDB 
per gallon (the contents of the Sugar Company's water when 
first obtained) to 21*05 (the averaee of the water on steady 
pumping), would require 1 part oi sea water to 228 of the 
origmal water ; 2 c.c. therefore of sea water was added to 456 
C.C. of Sydney water, and the free and albuminoid ammonia 
determined in the mixture, with the following result : — 

Free ammonia in mixture ... 0*12 parts pe;; million. 
Less amount in Sydney water 0*01 



Oil 



w 



l> 



Free ammonia in well water ) ^a^ 
of June 26th, 1877 . . . j ^^^ 



0*38 

Average of six detennina- 
tionsy in March and April, 
1878, in water from bore. . . 0*325 



99 



»f 



Aibuminoid ammonia in mix- 
ture ... 0*4i8 

Less amount in Sydney water 0*08 

0-40 

Albuminoid in well water) ^|>« 

in June 26th, 1877 ...j "'"^ 



99 

99 

?9 



0*41 



99 



Average of six determina- '\ 
tions, March and April, > 0*397 
1878 ... ... ,,, J 
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These reBults show a surprising agreement ; a repetition gave 
eoncordant figures, and calculation shows a perfect agreement in 
the cose of the water from the Standard Brewery. 

The total increase of chlorine in the Sugar Company's water 
is 4'89 grains per gallon, with a total increase of ammonia of 
0*442 parts per million, so that the increase of 2*05 grains of 
chlorine per gallon in Messrs. Toohey's water should increase 
the total ammonia by 18 parts per million, whilst the actual 
iocrease is 01 7 parts, or within tho limits of experimental error 
on a single distillation. 

The large quantity of albuminoid ammonia yielded by sea 
water (87 parts per million) is doubtless largely due to the 
immense number of microscopic organisms contained in it, and 
these could only reach the bores if the water flowed in fissures. If 
the water percolated through aporous bed, many of these organisms 
would doubtless be retained during the filtration, and the close 
agreement found in the experimental trials would not exist. The 
fact that the water-level now remains so many feet below its 
original height militates against the aboye hypothesis, and is not 
easy of explanation in any way' unless the original outlet is 
getting slowly silted up, m which case we might expect the 
water to return to its original condition ; but up till now (30th 
September) this has not occurred. The water, being originally 
higher than sea-lerel, would only represent the head required 
to cause the water to flow along a fissure probably some miles in 
length. 

Ererthing indicates, however, that no great underground supply 
of water is available in this neighbourhood, and it wul be observed 
that the total quantity of solid matter in solution increases with 
the depth. Thus, deducting the oxide of iron found in the bore- 
waters as accidental, the total solids are — 

Sydney water 3*74 grains per galloD. 

Surface spring 6*46 „ „ 

Standard Brewery, 180 feet 24*22 „ „ 

380 „ 32-66 „ 
Sugar Company, 427 „ 46*46 ,, „ 

This considerable increase of salts in solution would be objec- 
tionable for most domestic purposes, and probablj on boring 
deeper the waters of the coal-beds would be obtained. These 
waters in this country are generally charged with mineral 
matteri bo much bo as to render them uBeleBBytOo far jwihoyiunre 
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come under my observation. For example, three different waters 
from the nfines of the Australian Agricultural Company at New- 
castle gaye — 

No. 1. 

Oxide of iron 

Alumina 

•L^KUO ..« ..* »*. ... 

Magnesia 

Chloride of sodium 

Sulphuric oxide 

Phosphoric i, 

■^IaaUI* ... ... ... *•• 

Loss on ignition 



301 


grains per 


gallon 


9-35 


9f 


99 


8-18 


»> 


99 


2-55 


99 


99 


8-48 


19 


99 


45-80 


99 


99 


traces 






2-46 


99 


99 


. 61-20 


99 


99 



99 



Total solids 13109 

of which 5*45 grains was insoluble after evaporation. 

No. 2. 
Alumina 

Ji^aXAAw ••• ••• •«• ••• 

Magnesia 

Chloride of sodium 

„ potassium 

oiuca ... ••• ... ... 

Sulphuric oxide 

Phosphoric ,« 
Loss on ignition 



99 



40 70 


grains per 


gallon 


437 


99 


99 


4-38 


99 


99 


23-54 


99 


99 


traces 






0-90 


99 


99 


. 110-40 


99 


99 


traces 






82-83 

• 


99 


99 



99 



Total solids 26732 

of which 13-99 grains were insoluble in water af ter^evaporation. 



No. 3. 



Alumina 
Lime ... 
Magnesia 
Soda 

Potash 

Chloride of sodium 
Silica ... ' ... 
Sulphuric oxide 
Phosphoric ,, 
Sulphhydric acid 
Loss on ignition 



Total solids 26890 

of which 29*45 gndns were insoluble after evaporation. 



10-28 


grains per 


gallon. 


12-98 


99 


99 


19-19 


99 


99 


13-70 


99 


99 


traces 






8-86 


99 


99 


4-54 


99 


19 


. 99-99 


99 


99 


traces 






005 


99 


n 


9931 


99 


99 



99 



19 
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Discussion. 

The Eev. J. E. Te^tisou-Woods asked if any record was kept 
of the cHaracter of the strata passed through in the boring. 

Mr. Dixon said that as the borings were done with the 
oidinarj boring tools the rock was all crushed, and therefore 
samples would not be of so much yalue as by the improved 
methods, and he did not know whether samples had been kept 
by Mr. Poolman. 

Mr. FooLMAK said that when he arrived the boring was down 
100 feet and no samples had been kept, but from that depth he 
had samples in his possession. At 100 feet the rod passed 
through a bed of soft sand, and they fully expected to obtain 
water there, but did not. At the greater depth the rock had 
much the appearance of Bath-brick. 

Mr. Henby had examined some of the samples brought up 
at the Newington boring, and found them to be carboniferous 
sandstone. He did not like to hear of so much total solids in 
the brewers' wells or the idea of drinking beer "cum grano salis,^* 
he considered it probable that springs rose at Botany. 

Mr. DixoK said that the fault of all the water obtained here 
for brewing was that it did not contain enough solid matter in 
solution. The water at Burton-on-Trent contained about 78 
grains of total solids per gallon, and the waters used for brewing 
the best beers in England varied from 60 to 80 grains per gallon 
of total solids. 

The Bev. J. E. Tenison-Woods said he had seen carbon- 
iferous fossils brought up by the borings at Newington, but he 
did not know whether they had come on good water. He would 
like to know what the character of the water at Newington was, 
as found in the coal borings. 

Mr. Dixon said that he had not seen any of the water from 
the coal boring at Newington, but in all cases which had come 
imder his observation the deeper they sunk the harder the water 
became, until the waters of the coal measures were so charged 
with solids as to be unfit for drinking purposes. This was 
however not universal, as the town of Eutherglen, in Scotland, 
was supplied with water pumped from a coal-pit. 

The Chaibman asked if it was Mr. Dixon's opinion that 
Botany was simply a watershed, or were there springs there. 

Mr. Dixon bdiieved that Botany was simply a watershed. 
The spring waters were all so much harder than the Botany 
water that if any of the Botany swamps were supplied from an 
underground source the water would have become much harder 
during the drought of 1876, when the waterworks were severely 
taxedy but this had not been the case. 
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Note on Huan Island Guano. 

t 

By W. A. DixoK, P.C.S., F.LC, Lecturer on Chemistry, 

Sydney School of Arts. 



[JBmhI hrfore ike Soyal SooUty of N.S.JT,, 4 December, 187a] 



In a papw which I read before the Socieir on the guano dejposits 
of Mialaen Island, and which was published in the Society's 
Journal, Vol. XI, I observed that the deeper layers of guano 
were invaiiably richer in calcium phosphate than those nearer the 
Buiface, and tnat although I had made numerous experiments I 
was unable to account tor this difference. I have lately had a 
number of samples of guano from the Huan Islands, whicn lie to 
the north of New Caledonia, and they appear to throw some light 
on the subject. 

These samples of guano were from the surface, and, although 
phosphatic, are characterized by containing a much larger pro- 
portion of organic matter than is usual in this class. The 
organic matter ranges in many of the samples between 20 
aiid 25 per cent., and although somewhat nitrogenous it is 
eyident tnat much of it is of vegetable origin — all the samples 
contained carbonate of calcium varying in amount from a little 
over 2 to 10 per cent. ; and it is therefore surprising to find 
that in most cases they have a strongly acid reaction, and that 
this is due to free phosphoric acid or acid calcium phosphate. 

Ike guano effervesces slightly on the addition of water, and it 
was tiii^refore attempted to get rid of this action of the acid on 
the carbonate of calcium by treating with dilute carbonate of 
ammoninin, the phosphoric acid being determined in'the solution, 
which was of a dars: brown colour. It was found, however, on 
adding magnesia mixture to the solution and aUowing it to stand, 
that dark warty crystals wefe deposited with the ammonio mag- 
nesian phosphate. These proved to be the magnesium salt of 
some organic add, as on treating the ignited precipitate with 
sulphuric acid and re-igniting, its weight was more than doubled, 
from &e formation of magnesium sulphate. 

It seemed probable that the crystals might be one of the 
ammonio magnesian oxalates, as oxalate of ammonia occurs in 
Faruvian guano, and I had observed that the tissues of some of 
the plants growing on a guano island were loaded with raphides 
of odeium oxalate. On adding to a similar solution, however, 
chloride of calcium, and acidifying with acetic acid, a light 
flocculent precipitate only was obtained readily soluble in 
ammonia. 
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The amount of carbon dioxide evolved from the ash of the 
guano was also found to be slightlj greater than that from the 
guano itself, showing the presence of an organic calcium salt 
Thus, three samples gave as the mean of several closely approxi- 
mating determinations : — 

No. 1. No. 2. No. 3. 
Carbon dioxide in the ash calculated ) ^.^i^ , .g. i ,gQ 
as original guano ... . . . ) 

Carbon dioxide in the raw guano ... 417 1*27 112 

The limited quantity of material at command has prevented 
further research on this point for the present. 

As the carbonate of ammonia method failed, portions of the 
guano were mixed with a little hot water, transferred to a filter 
and rapidly washed with successive small quantities of hot 
water, the total washings being about 75 c.c. for 5 grm. The 
solution was slightly yellow only, and was treated with oxalate of 
ammonium and acetic acid to remove a trace of calcium, and the 
phosphoric acid determined as magnesium pjrrophosphate with 
the following results from different samples, tne first tnree being 
from one island and the other two irom another, the totiJ 
phosphoric acid and carbonate of calcium calculated from the 
carbon dioxide being also given : — 

Total Phosphoric Acid. Soluble Phosphoric Add. Otlciuni Ouboomte. 

No. 1 29-96 018 947 

2 31-68 0*53 2-88 

8 31-57 0-44 2*54 

4 3214 0-42 2-47 

5 34 68 0-63 229 

It appears as if the organic matter protected the calcium 
carbonate to some extent from the action of the phosphoric acid, 
so that it may be washed out, and thus occasional showers of rain 
would carry it down into the lower layers of the guano beds 
where tho organic matter has been removed by slow oxidation, 
and there convert the carbonate into phosphate. As each 
successive layer of guano passed through this acid stage in. the 
gradual decomposition of the organic matter and passage from a 
mixture containing much organic matter a small quantity of 
calcium phosphate and a still smaller quantity of calcium in 
organic combination to its residual form of phosphate and 
carbonate of calcium, the layers below would thus continuaUy 
become enriched in phosphates. The small quantity found 
cannot be taken as a measure of the total acid available, as it is 
probably confined to a thin layer at one time, with which other 
layers had been mixed in the samples examined. 
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The Rise and Progress of Photography, 

By LuDOVico W. Habt. 



iSead he/are the Bqyal Society of N,8. TF., 4 December, 1878.] 



In glancing throagli the world's history, from the early ages down 
to the present time, we find that each age or epoch has been 
marked by one or more discoveries or inventions, tnat have called 
foHh the energy of clever and refined minds, which have served to 
benefit the great family of nations ; and as age has succeeded age, 
80 great and important discoveries have succeeded each other, 
each one vieing with the other in importance and magnitude, and 
80 beautifully and wisely have these taken place, that as one has 
become old by the difference of the age and the requirements of 
time, another springs up and fills its place ; thus does nature, 
constantly in her own way, and by her own means, keep up a 
re^lar supply of what is good and beneficial to man. 

Now among those that have characterized the present century, 
there are few, if any, that have been of more service, or are more 
deserving of our gratitude, than that of the invention of photo- 
graphy. Sure and marvellously rapid has been the progress of 
this art-science, and like steam and electricity it soon found its 
way round the globe, and I think I may safely say that it has 
been at work in many places where the other two have not as 
yet appeared. 

Nor is its influence less than its greatness ; morally, artistically, 
scientifically, and commercially, it has opened a new epoch in the 
history of the world's knowledge, and although great were the 
hopes of its originators, I can scarcely imagine that they could 
have foreseen the future importance of their great discovery. 
A discovery is valued accoI^ding to two things, its artistic or 
scientific value and its commercial value ; both these things are 
considen^d of importance — the one giving knowledge and the 
application of that knowledge ; the other concerns all the daily 
intercourse and workings of the great human family. As to 
which of the two is more conductive to our welfare is not in my 

Srogramme, but an invention combining the two is certainly 
eserving of our warmest support. Such then is photography ; 
there is no branch of knowledge that does not gain by it. Art 
is even guided by it, however much the fact may be disputed and 
denied. Science accepts it as a most perfect exposition of her 
truths, and in the hundred and one phases of daily life we find 
her playing a prominent and important part. 
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I propose diyiding my paper into two parts — ^firstlj, the history 
and progress of photography ; secondly, its practice and applica- 
tions. In tracing to i^ abstract the history of any mat discovery 
which has not been sudden or fortuitous, but which has been 
gained by deep study and oft repeated trial, we find two prominent 
things, the idea that caused the wish, and the means for the 
perception of the fulfilment of that wish. 

The one is the essence and the other the substance, and they 
are as important to each other as soul to body. These are repre- 
sented by certain substances which have from time to time been 
noticed to darken under the influence of white liffht, and the 
camera obscura aided by chemical and optical research. We will 
now see how photography came into e^stence and to whom we 
are indebted for our knowledge in its present advanced state. 

Assertions have from time to time appeared in print crediting 
both the Chinese and Japanese with having possessed the 
knowledge of photography; others have given the ancient 
Egyptians the place of honor, aa being the &ret to employ the 
salts of silver in making sun pictures, and it seems pretty certain 
that they employed it in some of the paintings on the cloths 
wrapped round their mummies. We will, however, leave these 
uncertain theories and go back about three hundred years. The 
alchemists certainly knew of the existence of chloride of silver, aa 
verified by Fabricius about the year 1566 in his work '* De rebus 
metallicus." Again we find it in a ver^ singular work by 
Tephaigne de la Eoche, entitled *' GHphai\tie a fiabylone," who 
supposed himself transferred to the palace of the genii of the 
element, the chief of whom thus addressed him : 

" You know that the ravs of light reflecting various bodies 
paint them on the retina of the eye, on the surface of water, and 
on mirrors. The spirits have sought to fix these images ; they 
have composed a very subtle adhesive material which hardens 
very quickly, by means of which a picture is made in the twink- 
ling Of an eye. They spread this substance on Bpiece of cloth 
and expose it to the object thev wish to depict. Tne first effect 
of this prepared cloth is that of a mirror, near and distant objects 
being shown upon it, but that which a glass cannot effect, this 
cloth with a viscous covering does, namely, it retains the image 
faithfully. It is taken away directly to a dscrk place, and an hour 
after you have a picture far more precious, truthful, and lasting 
than any that art can produce. The spirit then entered into a 
physical disquisition, first on the nature of the glutinous body 
employed ; secondly, on the difficulties of preparing and employing 
it ; and thirdly, on the mutual action of the light and glutinous 
body, three problems," adds Tiphaigne, on waking Irom his 
trance, " I propose to the philosophers of our days." 
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Both England and Frsnoe have laid claim to be the cradle of 
this giant baby, and both countries haye abont the same claim 
to its rapid development, for although !France has the honor of 
having brought most of the experiments, both in its earliest and 
later stages, to a practical issue, yet the names of Herschell, 
Wedgewood, Dav^, and Fox Talbot will always hold a prominent 
place wherever the histoiy of photography is proclaimed. 

The mention of the principles of the camera obecura or dark 
chamber is the earliest reliable record we have concerning the 
fature discovery of the invention of photography. It was dis- 
covered in 164A by Giovani Baptista della Porta, a Neapolitan 
monk, who on seemg the objects from without reflected upon the 
white walls of his cell through a hole in the shutter, became the 
means of giving to the world a pleasing and as it has since proved 
a valuable instrument. 

The next thing we have record of is the chloride of silver, 
called by the alchemists " horn silrer" from its peculiar appear- 
ance. This mineral is still occasionally found in some parts of 
Oermany, and has a vitrous dull shining aspect, white in colour, 
which changes rapidly to violet on exposure to white light. In 
1777, just 233 years after Porta's discovery, the learned Scheel, 
a native of Sweden, experimented with this substance in another 
form, and remarks that paper prepared with chloride of silver 
and exposed to light turns dark, and accordingly produced many 
copies of drawings by contact ; he likewise was the first to call 
attention to the fact that paper prepared with nitrate of silver 
and exposed to the solar spectrum, oy passing a beam of light 
thiougn the prism, that the action was greatest at the blue end 
of the spectrum, and that it even went beyond the visible 
spectrum, whilst no change took place in the green, yellow, 
orange, and red portions. Priestly and Senebier also experi- 
mented with the nitrate and muriate of silver, for making 
pictures and writing on glass with the aid of the sun ; this does 
not seem te have excited more than a momentary curiosity, for 
it was not until the year 1802, in the month of «fune, when we 
find in the journal of the Boyal Institution '' An account of the 
method of copying paintings upon glass and making profiles 
by the agency of light," by Thomas Wedgewood, Esq., with notes 
by Mr. H. Davy, afterwards Sir Humphrey Davy. Here again 
it was nitrate of silver used. Fac-similes of these light pictures, 
which were called heliotypes, still exist, and further research 
inte the doings and experiments of Wedgewood guarantee the 
hct that as early as 1791 he was experimenting with one, a 
Monsieur Daguerre, who died between 1708 and 1802, poor and 
veiT much in debt ; this however was not the Daguerre destined 
te become the discoverer of the process bearing his name but 
hifl &ther, and the Wedgewood mentioned was the son of the 
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great Josiah Wedgewood. Wedgewood and Dayy became great 
friends, and for eome time continued their researclies together. 
They produced many beautiful copies of drawings, leaves, lace, 
and such like things, but alas, their beautiful discovery was only 
of partial value, for a new diflElculty now presented itself : the 
beautiful pictures obtained with so much trouble and patience 
when exposed to daylight gradually darkened all over. 

We must now pass over a few years, during which time we 
occasionally hear of various experimenters using the different 
salts of silver as their predecessors had done ; among them may 
be mentioned Seebeck, Guy Lussac, Draper, Bitter, and Wollas- 
ton. 

In 1814, we find the celebrated Niepce likewise engaged in 
prosecuting a series of studies in this new light process, and 
about twelve years later we hear of him engraving by the same 
process ; to do this he prepared metallic plates by coating them 
with asphaltum, and then exposed them to light in the camera 
obscura ; where the light had acted upon the asphaltum it became 
insoluble, whereas the shaded parts were washed away with oil of 
lavender, which left bare the metallic surface of the, plate, and 
which was then etched. In 1824 Louis Jacques Daguerre, the 
inventor of the diorama, en>erimented also upon the nitrate 
and chloride of silver, employmg the camera obscura, and striving 
to fix the pictures so obtained. In 1827 Niepce was introduced 
to Daguerre, and for some time kept up a regular correspondence 
which ended in a partnership ; we now find the latter neglecting 
altogether his diorama painting and closely studying chemistry. 
It was while pursuing those studies that he observed the curious 
fact that a silver spoon he had left on a metal plate previously 
treated with iodine, had left its impression clearly on the metal 
surface; this he further developed with oil of petroleum. Shortly 
after this, about 1833, Ni6pce died and left Daguerre to solve 
-alone the problem of the process called after him. I may as well 
state here in what consisted his invention : He exposed a highly 
polished silver surface to the action of iodine, and after exposure 
to light to bring out the latent image by development with petro- 
leum. He continued toiling along, looking for a more active and 
convenient means of development, until an accident greatly 
assisted him. Having prepared as usual some plates and exposed 
them to light, he placed them away in a cupboard for a short 
time, being called away and intending to develop them on his 
return ; but what was his surprise and joy shortly afterwards on 
returning to his cupboard to find his plates fully developed, and 
having a perfect image upon them. He imagined at once that 
the impression must be due to some chemical or 'other in the 
cupboard. He therefore took the chemicals away by d^^rees, 
still preparing and exposing plates, and placing them in what he 
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called his magic cupboard, one and all of tbem became developed ; 
at last all tbe cbemicals were removed. In a fever of anxious 
excitement he again prepared and exposed some plates and put 
them in their usual place, and on going a few hours later, imagin- 
ing to find them still in their latent state, lo ! thej also were 
fully developed. Mystery of mysteries ! but soon to be cleared 
up ; for on a close examination of the magical cupboard he found 
a small dish containing mercury that had escaped his notice. 
Other plates were quickly prepared, exposed, and put in the cup- 
board ; result, the same. Tnus mercurial vapour became the 
recognized medium for development in this process. 

The news of his discovery soon spread, and Humboldt, Biot, 
Arago, and others became his confidants. After much persuasion 
and delay he consented to give his discovery to his country in 
consideration of a yearly pension of 4,000 francs, and on the 
19th of August, 1839, at the memorable seance public of the 
French Academy of Science, in the Palais Mazarin, Daguerre 
illustrated his process by development. As might be expected, 
tbe news of this wonderful process of picture-making had been 
spread abroad, and on this occasion the seance was attended by 
all the elite of art, science, and even diplomacy, resident at that 
time in Paris. Arago, in his opening speech, says, " France has 
adopted the discovery and is proud to present it to the whole 
world.*' In a number of the Moniteur Universel about that date 
it is thus spoken of : — " After years of patient research, of 
disappointment, and hope almost crushed. Monsieur Daguerre 
has succeeded in fixing the natural light on a solid substance, in 
giving a body to the impalpable and fugitive image of objects 
reflected in the retina of the eye, in a mirror, in the apparatus 
of the camera obscura.^* 

It need hardly be stated that from all parts of civilization 
came disciples to Daguerre. Morse, of America, and Sachse, of 
Berlin, were among the first to take it up. Professor Draper 
joined Morse, Claudet came to London, and Goddard, Blake, 
and others commenced practising in different parts of England. 
Daguerre had constantly been asked to make his process known 
before lie did, but his reply was always the same : ** When I 
have so perfected it as to allow others to work it as easily as 
myself, 1 will then make it known, and not till then." Now 
these pictures were very slow, and when required for portraiture 
the sitters were obliged to be placed in the sun ; hence the 
unpleasant expressions so often seen in the early specimens of 
the process. 

To give you some idea of the patience required in posing in 
those days, I have taken an extract from G-aston Tissanoier. He 
says : — " The model took a graceful attitude, resting one hand 
on the back of a chair, and looking as amiable as one could do 
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with the mm full in his face ; t]}e operator gives the final warning 
to be still. The seconds pass— succeed each other — and seem to 
erpand into centuries. The sitter (or as he ought now to be 
called the ''patient "), in spite of all his efforts, is overpowered 
by the solar rays ; the eyelids open and close, the face contracts, 
the immobility to which he is constrained becomes at last a 
torture ; his features shrivel up, tears fall from his eyes, perspi- 
ration breaks out from his forehead, he pants for breath, his 
entire body shakes like that of an epileptic who wants to keep 
stilly and the Daguerreotype plate represents the image of a poor 
wretch who is undergoing the torture of ordeal by fire.'* 

Shortly after its publication, G-oddard added bromine to the 
iodine, which greatly accelerated its effect ; and Claudet finsJlv 
added chlorine. Better lenses were also speedily manufactured, 
the best of which were those by Professor Petzvid, manufactured 
by Yoightlander, who became celebrated for his now-called 
photographic lenses. These, however, have in their turn been 
superseded by those of Lcorebours and Secretain, Chevalliery 
Boss, and Dallmeyer. 

While these great events were going on in Prance our English 
investigators had not been idle, for wo find that Mr. Pox Talbot 
had been working silently for some time with the silver salts. Por 
the carrying out of his particular process he used to prepare his 
naper by immersing it in a solution of common salt, and when 
dry in another of nitrate of silver, thus obtaining the chloride of 
silver as a medium for his impressions. He found that the paper 
so prepared was much more rapid in its action than that by 
Wedgewood and Davy ; but like them, the pictures so obtained 
soon became dark and useless. He tried to fix them by plunging 
them into a hot solution of salt, but this only partially succeeded ; 
and it is to the eminent English astronomer, Herschell, that we 
are. indebted for the introduction of a substance answering all 
the wants in this direction, and which is used to this day — the 
hyposulphite of soda. He also introduced many interesting 
processes that are out of date now. The chemicals employed 
by him were the ferricyanide of potash, ammonia, citrate of 
iron, and the ferro tartrate of silver. 

The scientific world had by this time become thoroughly inter- 
ested in these photographic experiments. Pictures were regularly 
taken by the Daguerreotype, Talbotype, and other processes. 
The negative process on wax paper had been clearly demonstrated, 
but many anxious experimenters were held back by the patents 
held by Mr* Talbot, and the formation of a Photographic Society 
was for a time prevented. These patents were, nowever, even- 
tually withdrawn, as will be seen by the following letters. The 
first IS from the Presidents of the Boyal Society and the BoyaL 
Academy^ and appeared in the Times, August Idth, 1852, after an 



THE BI8E AJSm PBOaBESB OP PHOTOGBAPHT. iSl 

unBtLccessful attempt bj Mr. Talbot to bring an action against 
Mesara. Scott, Archer, and Gustaye le &rey, the inventors of the 
collodion process ; the second one is his reply. We will begin 
with the first : 

"The art of photgraphy on paper, of which you are the 
inrentor, has arnved at such a degree of perfection that it mnst 
soon become of national importance ; and we are anxions that 
as the art itself originated in England, it should also receive its 
fnrther perfection and development in this country. At present, 
however, although England continues to take the lead m some 
branches of the art, yet in others the Erench are unquestionably 
making more rapid progress than we are. It is very desirable 
that we should not be left behindhand by the nations of the Con- 
tinent in the improvement and development of a purely British 
invention, and as you are the possessor of a patent right in this 
invention, which will continue for some years, and which may 
perhaps be renewed, we beg to call your attention to the subject, 
and to inquire whether it may not be possible for you by making 
some alteration in the exercise of your patent rights to obviato 
most of the difficulties which now appear to hinder the proCTOSS 
of the art in England. Many of the finest applications ox the 
invention will probably require the co-operation of men of 
science and skilrul artists, but it is evident the more freely they 
can use the resources of the art the more probable it is that 
their efforts will be attended with success, and, as we feel no 
doubt that some such judicious alteration would give great 
satisfaction and be the means of rapidly improving this beautiful 
art, we beg to make this friendly communication to you in the 
fall confidence that you will receive it in the same spirit, the 
improvement of art and science being our mutual object. 

" Signed— -LoBD Eosse and Sir Chjlbles E^jstlakb." 

Mr. Fox Talbot's reply was as follows : — 

" I am as desirous as any one of the lovers of art and science 
whose wishes you have kindly imdertaken to represent, that our 
country should continue to take the lead in this newly discovered 
branch of the fine arts ; and after much consideration I think the 
best thing I can do, and the most likely to stimulate to further 
improvements in photography, will be to invite the emulation 
and competition of oar artists and amateurs by relaxing the 
patent rights that I possess in this invention. I therefore beg 
to reply to your kind letter by offering the patent (with the 
exception of a single point, hereafter mentioned) as a free present 
to the public, together with any other patents for improvements 
in the same art. The exception to which I refer, and which I am 
desirous of keeping in the hands o^ my own licensees, is the 
application of the invention for photographing for sale to the 
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public ; tbis is a branch of tbe art which must necessarily be 
m a few hands. With this exception then, I present my inven- 
tion to the country, and trust that it may realize our hopes of 
its future utility. — Fox Taxbot." 

The exception to which Mr. Talbot referred fell through at 
once, as the advance of photography was so rapid that other 
improvements soon left his original process in the background. 
Paper, although a convenient, was nevertheless a defective 
medium ; it is true it had not the unpleasant mirror-like glare of 
the silver plate, but then the texture was not all that was required; 
its fibrous nature gave oftentime much trouble ; it did not absorb 
uniformly the liquids required, and had many other little incon- 
veniences. It was while our early workers were in this trouble 
that a nephew of Ni6pce, named Ni^pce de St. Victor, came upon 
the scene and added another name to the already host of in- 
ventors or improvers of photography. This gentleman had been 
a student at the military school of Saumur, and became Lieut, 
of Dragoons in 1842 ; it was at that time he began to study 
seriously scientific pursuits. He soon' found, however, that a 
provincial town afforded him very few chances for becoming 
Known to the men of the day, and accordingly got transferred to 
the Paris Municipal G-uard. It was in the gay capital, in a small 
room belonging to an under officer of police, that he pursued 
under great difficulties his various studies and very interesting 
experiments ; for it is not to be wondered at that he followed in 
. the footsteps of his uncle, and in 1844 used glass as a support 
for the substances he employed to hold the silver salts, whica at 
that time was starch, subsequently abandoned for albumen about 
the year 1847. Albumen was considered a perfect medium for 
the salts of silver until another happy application took place. 
In 1846, Schoenbier announced his discovery of gun cotton. 
Le G-rey, Archer, and Ery at once saw hopes of utilizing the 
new material, and after many trials and failures, Scott Archer 
succeeded in introducing it and brought out his collodion process. 
Le G-rey in Prance had also been rewarded with success in the 
same direction. 

This discovery opened a new and brighter epoch than had as 
yet dawned upon the now army of photograpners; this process 
is a perfect answer to all the requirements of the most sanguine 
photographer, for from the date of its first appearance to the 
present day it has never ceased to prove itself to be the greatest 
boon we have yet received, and allowed the invention of photo- 
graphy to be advanced to a degree of perfection hitherto un- 
thought of. 

It was my intention to omit any matter relating to the 
practical part of photography, but the importance of this process 
calls for a passing and short notice of its modus operandi. We 
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will begin with the gun cotton. This Bubstance is procured by 
saturating ordinary cotton wool, certain fibrous woods or paper, 
in a mixture of nitric and sulphuric acids, after which it is well 
washed to free it from all traces of acid and allowed to dry. 
It is then dissolved in a mixture of alcohol and ether, and forms 
a glutinous solution of the consistency of oil ; certain iodides and 
bromides are now iutroduced into it, and it takes the name of 
iodized collodion. This being poured on a glass plate is allowed 
to evaporate, which it does rapidly, until it is set and forms a film 
and is then plunged into an aqueous solution of nitrate of silver. 
The iodides and bromides now combine with the silver and form 
by double decomposition an iodide and bromide of silver with 
an excess of nitrate of silver in solution. This plate is then 
exposed to the action of light in the camera obscura, when a 
latent image is formed, which is developed or brought out by 
the action of proto-sulphate of iron or pyrogillic acid ; the 
unaltered iodide of silver is then dissolved away by means of 
cyanide of potassium or hyposulphite of soda. 

Perfect negatives being now easily procured it became necessary 
to use another and more perfect paper to receive the positive 
image. A smooth and finely e;rained paper was chosen and 
prepared by laying on its surface a solution of albumen in 
which was deposited a chloride ; when dry this was floated on a 
solution of nitrate of silver, forming a chloride of the same salt. 
After again drying it was exposed behind a negative; gradually 
the exposed parts became changed in colour, turning first violet 
or pale reddish brown according to the chloride used, ^ainin^ in 
intensity as the light acted upon them, and finally becoming 
almost bronzed in the perfectly transparent parts of the negative. 

These prints are now toned in a solution of chloride of gold 
and fixed in hyposulphite of soda ; these are called silver prints, 
and the process is the one in actual use where only small numbers 
of proofs are required. 

One would naturally imagine ih&t aU the trials and uncertain- 
ties had been now overcome, and that nothing remained but 
to work and multiply ; so it was for some time thought, but soon 
came back the ghost of past days, and it was found that these 
beautiful proofs were not permanent. A variety of causes made 
them uncertain, and one is never sure of having a silver print 
that will not' either fade or turn yellow ; some have retained their 
brilliancy for many years, and we have specimens made in the 
early days of albumenized paper looking as fresh and pure as 
when first produced, but they are the exception and are very, 
verv -few in number. 

This indeed was a serious drawback in the now advanced stage 
of photography, but progression, the natural order of things, 
brought its powerful aid, and as trouble and uncertainty came 
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upon ufl BO ako come the means cf prerenting them ; and if the 
early inyestieatorB of photography laboured hard to overcome their 
difficulties, uieir earnestness and good example has been noUj 
taken up, not bj one, but by a legion, to saye this beautiful and 
valuable aid to aart and sdenoe from the stigma of being but a 
&ding record. 

Two things seemed now to be required to complete photo- 
graphic prmling, printing in natural colours and permanent piintB. 
The former maj jet be a long way off, but the experiments of 
Bk^uerel, Ni6pce de St. Victor, Yidal, Woodbury and others, have 
so &r succeeded that for commercial purposes there are already 
three processes in use. We turn to the latter requirement and 
find tnat success has bountifully rewarded the many patient 
months and years of trial in this direction, for photogn^hy which 
has already in man^ cases supplied the place of the artist or 
designer, lias now aUied itself to the printer, and photo-mechanical 
printing has now become a practical fact, is in use all over the 
civilized world, and I think the day not far distant when large 
printing establishments will not be considered complete without 
a photographic branch. The advants^es derived from these 
processes are permanent impressions, rapidity of printing, printing 
independenldy of white light, perfect equality in the tone and 
value of the proofs, printing in any colour desired, cheapness, with 
the correctness and perfection oi outline, detail, &c., generally 
found in photographs. No remarks need follow these advantages 
to show tne immense utility of such processes, but a short extract 
from an article in the London Times on the value of the repro- 
ductions of the pictures of the great masters would not be 
mdl apropos} — 

" If pictorial art, is, indeed an educational influence of a high 
order, and if it ilb desirable to keep beauty of form before me 
eyes of the young, the autot^es (mechanical prints) of the great 
masters should not only find the places of honor of which the^ 
are well worthy, but they should be in every nursery and school- 
room in the kingdom." 

This is only one application for them ; there are astronomy, 
botany, geology, ethnology, jurisprudence, and a hundred other 
ways of using them. But I must leave these for the present and 
introduce to your notice the various processes of permanent 
photo-mechanical printing. I have thought it not out of place to 
include a very valuable and beautiful process, which althougji not 
mechanical is nevertheless a permanent printing process, and in 
point of value is not the least among them. I refer to the Carbon 
process, or as it is called in Qreat Britain " Autoiype," which is 
amply the production of rrictuwB by the meana a£ light aad 
chemical action apon geiaiine and peimanent pumanta, gocn aa 
aie need by artiata in oil, waiter colour, or crayon drairinga. 
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The rationale of tlie process is this, — ^that bichromate of potash, 
in conjunction with gelatine, albumen, gum, Ac, when dry 
becomes decomposed and insoluble in hot water when acted upon 
by light, whereas it remains unaltered in those parts not subjected 
to light, the action that takes place is '' that gelatine, aided by 
light, reduces the chromic acid of the bichromate to a lower state 
of oxidation, then enters into a combination with a compound of 
chromic acid, produced by a mutual decomposition of chromic 
acid and gelatine, the original being the formation of a leather- 
like substance, insoluble in hot water." 

The first person who observed this action was Mungo Ponton ; 
Monsieur Bequerel found that sized papers aided the result, but 
it was Poitevin who discoyered the important fact that if a pig- 
ment were added to the gelatine and bichromate of potash and 
then dried and exposed to light, the pigment became entangled 
in those portions of the gelatine rendered insoluble hj the l^ht, 
and could not be washed out again. In this and various other 
interesting experiments he may be said to have been the father 
of all the various processes naving for their base bichromate of 
potash and gelatine. 

A paper prepared with a coating of these substances and 
exposed to light behind a negative in cases of line subjects, where 
the action hud been continued sufficiently long to traverse the 
gelatine coating and reach the paper, all was good so far as 
washing away the insoluble parts was concerned, but the image 
thus obtained was reversed, and when subjects in half tones 
were tried it failed, as the action taking place from the out- 
side portion of the paper the half tones would be washed away 
in the subsequent treatment, as they rested upon a substratum 
of the compound entirely imacted upon by light. To remechr 
this, the Abb^ Laborde, in Prance, and Mr. Blair, in England, 
spread the compound upon glass and transparent paper, prmting 
the picture through the transparent medium, and, aiter the 
necessary exposure to light, washed away the soluble portions 
of the compound, leaving the insoluble picture firmly attached 
to the glass or paper. This was a step in the right direction, 
and was soon followed by others of importance, notably by 
Swan, of Newcastle, who spread his sensitive compound upon 
glass previously coated with collodion ; in this manner he was 
enabled to separate it from the glass, expose it to light, and 
remount it again for development. This he called the tissue, and 
afterwards greatly improved upon his process by making his 
support of paper. After many important improvements and the 
establishment of the single and double transfer, Mr. B. Sawyer, 
in 1874, introduced his flexible support for the, purpose of allow- 
ing the development of a carbon print on a soft film of an 
insoluble nature, and afterwards tranrferring it to any other 
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body, such as paper, glass, wood, porcelain, ivory, Ac., &c. ; thus 
the image is no longer reversed, but seen in its right position. 
The process as it now stands may be described in a few words : — 
A paper is coated with gelatine and pigments, sensitized in a 
solution of bichromate of potash, dried and exposed behind a 
photographic negative ; those parts affected by light become 
insoluble in the development, whilst the soluble portions are 
washed away and form tne whites of the picture ; the half-tones 
remain more or less insoluble, according to the amount of light 
received through the negative ; the development is effected by 
warm water; the print is then passed through a solution of 
alum, washed and dried. 

The first process of photo-mechanical printing that I shall speak 
of is photo-lithography. Among the early records of the process 
we find by a letter from Monsieur Lacon in December, 1874, 
that a modest lithographic printer as far back as 1842 produced, 
by means not known, or then forgotten, many beautiful photo- 
graphic impressions on stone ; he worked quietly and unheeded 
in his leisure hours, and to the fact of his great modesty and 
humble position we owe the misfortune of not being acquainted 
with his process. I merely mention this fact, en passant, in order 
to render honor to whom honor is due, foi: of all the many 
treatises published on these processes only one does justice to 
the memory, or even mentions the early labours of the workman 
Zurcher. About the year 1852 we find three French gentlemen, 
Lemercier, the head of a large and well known printing establish- 
ment in Paris, Lerebours, the optician, and Davanne, the chemist, 
using bitumen dissolved in ether. They coated a lithographic 
stone with this solution, dried it, exposed it to light behind a 
negative, and subsequently washed it in ether; those parts 
affected by light remained on the stone insoluble, and the non- 
affected parts were washed away by the ether ; the stone was 
now -gummed and acidified and rolled in like an ordinary litho- 
graphic stone. In 18G0 Monsieur Poitevin issued a book of 
instructions for this process ; he also coated a stone with a com- 
pound capable of being acted upon by light, but employed gela- 
tine, starch, gum, and albumen, rendered sensitive by the bichro- 
mate of potash ; thus up to this day all the so-called inventors of 
new photographic processes have simply been using modifica- 
tions of Poitevin's process, inasmuch as these substances became 
and still are the recognized media for the proper carrying 
out of photo-lithography. Among the many modifications may be 
mentioned, Asser of Amsterdam, Colonel Sir H. James, Newton, 
and Osborne, in England, Simonau and Toovey of Bruxelles, 
Captain Waterhouse, in India, and many others. 

* Asser used starch spread upon paper and sensitized with 
bichromate — the latter substance being the salt used by all for 
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this purpoae. After exposition to the light, he put the print into 
cold water to soak away all the unaltered bicnromate, inked in 
with a peculiar roller and a thin transfer ink mixed with ordinary 
printing ink. This formed the transfer ready to be put upon 
stone and treated in the ordinary manner. 

Simonau and Toovey used gum in the following manner: — A 
paper is floated upon a solution of gum and bichromate, dried 
and exposed behina a negative ; by a peculiar process the unal- 
tered portions of the gum are pressed into the stone, leaving the 
lines bare ; the light having acted upon these parts, has rendered 
them insoluble ; a roller is now charged with ink and passed 
over the stone, which only takes the ink in the uncovered parts. 
One peculiaritv in this modification is that the stone is not 
acidified as in the others. 

All the rest use gelatine, gum« or albumen, either alone or com- 
bined, and use warm water and a fine sponge to remove the ink 
and gelatine from the unaltered portions of the transfer; but were 
I to give you an epitome of the many ways of working out this 
process I should occupy you for some hours. Photo-zincography 
18 another form of photo-lithography, using a zinc plate in place 
of a stone. "We will now pass on to photo-typography, which 
consists in preparing a metal block by photographic means to be 
used in ordinary printing with text. There are two principal 
ways of doing this — by biting in with acid, or by making a 
gelatine relief and taking casts of it afterwards, to be treated 
by electrotyping. In the first case a transfer from stone is 
laid down on a zinc plate ; or the plate may be prepared with 
bitumen and exposed to light, and then treated with a weak 
solution of nitric acid; great care is required in keeping the lines 
good, as they are formed by the biting in, it being necessary to 
re-ink frequently the image, and to add powdered resin, so that 
by a gentle application of heat this composition gradually falls 
over the sides of the lines formed, and protects them from the 
action of the acid employed in biting in deeper. 

In the other case a gelatine relief is made from which is 
taken a plaster cast, or one of wax and stearine, which is then 
treated by the electrotyper ; this process like that of photo- 
lithography is employed for line subjects, or anything in black 
and white ; half-tone may be procured, as you will nee by some of 
my specimens ; but unless printed by men especially kept at that 
work, the fine details soon become choked up, and the block 
gendered useless. This process is largely employed in Europe 
and America, and I find with pleasure that it is now introduced 
into one of the leading printing firms in this city. Another 
process, allied to the former ones, is that called heliography, and 
sometimes heliolithogi^aphy; here a glass is covered with a suitable 
substance, and when dry is engraved by an artist by means of a 
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needle point ; yerj beautiful designs and effects are prodoeed by 
ibese means, and one of tbe cbief uses consists in tbe fact that an 
artist on the staf^ of an illustrated newspaper takes out with 
him in place of his sketching materials a small number of these 
prepared glasses; he engraves them on the spot almost as rapidlj 
as drawing them, sends them home to the photo-mechaniou 
operator, who in a few hours produces a perfect matrix to be 
eiectrotyped for printing with the text, or photo-lithographed if 
required to form a collection, or, if preferred, a oopper-plate 
made for printing as engraving. This process is reallj very 
useful and advantageous, as the cost is regulated by the mxe of 
the plate, and not the amount of work upon it; thus a most 
complicated plate costing perhaps £20 or £30 sterling to engrave 
can DC done for £2 or £3. 

The next process I shall speak of, is that known as the '' fatty 
ink process," or more familiarly the " Albertype" " Heliotype" 
" Obemetter process" or " autotype mechanical process." All 
these nre one and the same process, the same result being 
arrived at by different formulae, and are all based on the early 
experiments of Poitevin and Tessi^ de Mathey. A glass or 
metal plate is coated with gelatine and sensitized in the usual 
way ; when dry, it is exposed behind a negative, until all the 
details are visible ; it is now placed in cold water, when it will 
be seen that the portions of tbe plate that have been protected 
from the light are slightly in relief, having swollen up by taking 
a part of the water, those portions that have been fully exposed 
to the action of the light, and consequently changed into a 
leather-like substance, refuse the water; the half-tones take 
moisture in proportion as they have been more or less shaded from 
the light. When all the free bichromate has been washed out 
the plate may be left to dry or inked up at once in the following 
manner : A roller is charged with rather stiff lithographic ink 
and passed over the plate as over a stone. It will be obserred 
that all the darkest parts of the image take kindly to the ink, 
whereas the portions holding the water quite refuse it, the half 
tones taking little or nothing from the stiff ink. If now another 
roller be charged with a thinner ink, and the same plate is again 
rolled with it, all these half-tones will soon appear in their 
relative force, and the plate is ready to be printed. This is done 
in an ordinary Albion press, and when taken from the press is ready 
for binding, naving a margin all round it. Here we have a per- 
fect photograph, possessing all the delicate tones of the negative, 
in ordinary printers' ink, which is consequently as permanent 
as the most fastidious person can desire. You vrill perceive 
that this process is strongly allied to lithography, inasmuch 
as in the printing it has to be treated in almost the same way 
as a lithographic stone. There is however this difference : The 
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liiho. stone absorbs water in eyerj part of its surface whereon, an 
image in lithographic ink has not been previously producecly bat 
it has no graduated capacity of absorption, the slightest touch of 
a fatty matter wUl cause the stone to repel water and take the 
ink ; but where the stone is clean and no part of the image is, 
it absorbs water completely and repels the ink, whereas 'these 
processes possess a " discriminative power of absorption/' and 
that not only to quantity but to the consistency of the ink taken 
up by yarious parts ot the plate. To harden the gelatine in 
order that it may not get worn out too soon, it is generally ex- 
posed to lifi'ht ibr a short time in such a manner that the gelatme 
18 rendered altogether insoluble where it is in contact with the 
glass. Another manner is to use chrome alum in the prepara- 
tion. Again, a fine grain is given to its sur&ce in a variety, of 
ways, which facilitates the after process of printing. Taken in all, 
they may be considered as taking rank amongst the foremost of 
photo-mechanical processes. 

We now come to perhaps the most beautiful of all these pro- 
cesses, not only in point of resembling perfectly the silver print, 
but also for the many important applications tiiat spring from it. 
I refer to the Woodbury process, which differs essentially &om 
all the rest, although startbg from the same point. It was 
principally to carry out this process that I had the nonor of being 
brought to this Colony, and I trust, with the continued assistance 
of the able and energetic gentleman at the head of the Groyem- 
ment Printing OiSce, Thomas Erichards, Esq., that it will, before 
long, speak for itself. 

A glasB plate is eoatod with a special collodion and dried ; a 
compound of gelatine, sugar, glycerine, and Indian ink is then 
poured on and likewise dned ; this is exposed behind the nega- 
tive. When sufficiently impressed it is transferred to another 
plate, and all the portions oi.gelatine unaffected hj light washed 
away. A very beautiful relief is the result ; this is pressed iato 
a sheet of lead by means of the hydraulic press, as much as {our 
to five hundred tons of pressure being given to a relief of the 
dimensions of 12 to 10 inches. We have now a mould in metal ; 
this baste beprinted,or, more properly speaking, moulded; proetes 
especially made for this purpose are arranged on a revolving 
table, one man being able to take charge of six presses. The 
mould is now placed on the bed of the press, a warm solution of 
gelatine and pigments is poured over it, a paper specially pie- 
pared placed on it, and the press shut down ; the same operation 
IS gone through until the six presses have been charged; when 
the gelatine is set, the presses are re-opened, and the paper lifted 
off the mould, bringing away with it the gelatine left in the hollows 
of the mould which iorms the image ; these are dried, fixed in 
alum, waahed and re-dried, when they are ready for teunmbg 
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and mounting ; they possess all the fine detail of the silver print 
and are perfectly permanent. Time would not allow me to enter 
into the many yaluable and highly interesting ramifications of 
this process ; suffice it to say that by its aid we can obtain the 
finest photo, engravings known, prepare metal blocks for type 
printers, make watermarks, transparencies for windows, A^., 
and magic lantern slides for educational purposes. Up to the 
present time no improvement of any importance has been made 
in this process, but we may reasonably hope that before yery 
long sucQ alterations will have taken place that will enable us to 
make moulds without the use of the hydraulic press. 

Fhoto-chromo-lithography and photo-chromography oome 
under the same head. In the first case a negative is made of the 
subject, say an oil painting ; a photo-lithograph is then made of 
it, and the required number of transfers printed, that is for the 
number of tints required the same number of transfers are put 
upon separate stones. The chromist then commences his work, 
taking ofE from each stone such portions of the work as he does 
not require, and where required adding to the work ; when all 
the stones are ready they are treated as ordinary chromo-litho- 
graphs. The advantages derived are great exactness in rendering 
the artist's outlines, less work for the chromist, less time occupied, 
and consequently less expense in the getting up. 

Photo-chromography is practised in various ways, of which 
the following I consider to be the best : — Say 5,000 impressions 
are required of any subject, the copies are taken from an ordinaxr 
negative by means of tne Woodbury process. A mosaic block 
is uien maae, composed of the colours required ; the same number 
of prints are made from this block as from the negative, printed 
on an especially prepared paper. When both impressions are 
dry they are brought into contact and held together in their 
right places by a weak solution of gelatine. When again dij 
the paper holding the Woodbury print is removed, leaving the 
gelatine image firmly secured to the mosaic print, the two 
forming one picture, and have been produced by only two print- 
ings, which forms one of the most important features in the 
process. 

I wish to remark that the observations I have made on these 
processes have only been such as to give the outlines of them, 
and are not intended as practical detailg, as it would be impos- 
sible in a paper of this description to enter into anything more 
than a general and brief review of them ; but, independently of 
the pla^ they occupy in photographic literature, I considered 
that it might be interesting to this Society to hear something 
of them £rom me, as I am aware that it was through the 
instrumentality of the Boyal Society these processes were first 
introduced into the Colony ; and I trust I may -be allowed to 
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offer a tribute of respect and admiration to those gentlemen who 
were the first to introduce here these valuable and beautiful pro- 
cesses. It was a step in the right direction, for countries, like 
individuals, if they are to succeed, must have a healthy mind as 
well as a sinrong body, and no country can afford to slight such a 
powerful auxiliary to education, art, and science as photography 
and photo-mechanical printing. 

In a paper I had the honor of reading before the Fine Art 
Section of this Society, I called attention to photography in its 
relation to, and as one of the Fine Arts. I will not tnerefore 
trouble you with a repetition of my remarks therepn, but I must 
ask your indulgence while I read an extract from a recent 
num Der of the Art Journal relative to photographic portraiture : 

The Art Journal says : — 

" Mr. Faulkner, of Baker-street, whose photographs generally^ 
but of children more especially, have long been of unsurpassed 
excellence, is publishing a series o{ copies from nature of ' the 
little ones,' so exceedingly beautiful and perfect as works of art 
that high praise of them is a duty. At first sight, indeed, after 
minute inspection, so thoroughly does photography seem to be 
put aside that one receives them as transcripts after great 
painters, and is slow to believe that they have no other aid given 
to them beyond that they obtain from light, regulated by the 
mind of the photographer, who is as true an artist as any painter 
can be. We refer to those that are published, but a large num- 
ber of his productions are the living pets of a household, and 
are not to be scanned by every eye. These treated as Mr. Faulk- 
ner has treated them are far more effective than any drawings 
can be ; all the objections urged against photography vanish, the 
likeness is entire truth, and obtains all the value derivable from 
the most consummate art. Some portraitisf in his studio of &ir 
and stately dames may be taken tor copies from Ghdnsborough 
or Sir Joshua Beynoids. We may not say that the art can 
never go farther, but beyond question the art has never yet gone 
so far as Mr. Faulkner has carried it." 

And now, in conclusion, let me say a few words relative to the 
position that photography occupies as a means of demonstration. 

We find that it is used by almost all the European Gtovemments, 
firstly in the form of photo-lithography for reducing and copying 
plans, where a great saving of time and capital is effected by its 
use; then since the introduction of photo-mechanical printing 
and permanent enlarged prints it is employed for illustrating the 
resources of these countries, for G-ovemment reports, for copyine 
and vulgarizing the public collections of pictures of ancient and 
modem masters, rare objects from the museums, Sac, Its use is 
still more wonderful in the Astronomical observations, and we 
are all more or less familiar with such names as Sutherford, 
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Draper, Vogel, Delarae and Janssen. Up to within yerj recently 
tlie photographs taken of the son were Terj imperfect, hut Jansaen 
haa Drought them to perfection, and his wonderful photographa 
of the sun 18 inches in diametor show clearly markings of a 
twofold kind, some granular, and some elongated or willow-leaf 
shape. ' A magnified examination of these markings by Fatiier 
Lamej, a French astronomer, has led to the remarkable oiseoverT 
that the markings on the sun and moon much resemble one 
another. Father Lamej believes he can trace without difficulty, 
upon the solar pictures of Mr. Janssen, appearances that resemble 
the craters plainly shown in the Butheirurd lunar photogr^ha. 
The photographs h^re spoken of are enlargements of photographs 
taken of the moon, and are three feet in diameter. The blinding 
light of the sun had hitherto baffled the means at the disposal of 
of photo-astronomers, until the superior intellect and great 
perseverance of Janssen, who believed in the camera, took the 
matter up and arrived at the present state of progress. Buther- 
Aird*s moon pictures, and Janssen's photographs of the sun stand 
out as two wonderful results in recent investigation, and prove 
beyond question the indispensability of a knowledge of pnoto- 
graphy for all who would in future follow this branch of science. 
I might also mention that it was Janssen who by means of. 
photography discovered the photospheric network around the 
sun*, Then again we have the barograph, thermograph, magneto- 
graph, and a variety of other instruments used in the observatory 
.for photographic observations, whose utility can be seen by 
consulting the published records of the establishments at Kew 
and Greenwich. 

Medicine also finds valuable aid in the art of photography. Dr. 
Yogel cites a peculiar case of a lady, who as the phrase goes 
"ti^es well,'^ but having been photogra|)hed, what was the 
surprise of all to find the face of the portrait covered with small 
black spots ; naturally the photographer was blamed. Two days 
after, tne lady was laid up with smaU-pox and died. 

Yellow comes out black in the sun picture, so her face must 
haye been covered vrith very faint yellow spots, before any eye 
could trace the least mark upon the skin. This is a case of the 
inyisible, but there are many visible ways of utilizing photography. 
As in adjusting special photographic apparatus to the ophthal- 
moseope, laryngoscope, otoscope, &c., in which case medical men 
could study the various diseases at their leisure. Negatives like 
these enlarged for view during the lectures would be of great 
use to etudents. 

A French gentleman (Monsieur Marcy) has also invented an 
i^aratus by means of which the pulsations of the heart or pulse 
are photographed ; in the same way the play of the muscles and 
the circulation of the blood may be described. To the general 
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looker-OB this may seem of little serrice, but scientific men know 
better, and are dailj adding to their store of knowledge that of 

pfaotographr. 

One oi toe most remarkable things yet recorded is the photo* 
graphing articulated speech. The possibility of this is asserted 
by J^rofessor Blake, of Brown Uniyersity. Dr. Klein, of Frank<> 
fort, and M. Konig, of Paris, have both shown figures or curves 
corresponding to certain noises ; but this is the first time that a 
word or sentence uttered by the human voice has been recorded 
by the camera obscura. Professor Blake employed the mouth- 
piece of the telephone, and fixes to the vibrating plate a piece of 
steel wire, upon which a mirror is set. The mirror and vibrating 
plate being in perfect communication, all movements of the mouth- 
piece ar^ imparted to the mirror. A bright ray or pencil of light 
18 sent by a neliostat upon the mirror, which reflects it again, and 
it passes into the camera, where it is received upon a movable 
sensitive plate. 

The mirror, as already stated, is attached to the vibrating plate 
in the mouthpiece of a telephone ; consequently when any one 
speaks in the telephone the iron plate vibrates, and with it the 
mirror, the result being that the tiny spot of light inside the 
camera dances up and down upon the moving sensitive plate, and 
impresses upon the latter a series of curves ; the rate at which 
the sensitive plate travels varies from sixteen to forty inches per 
second. These sounds are so marked and difEerent that the study 
of them would no doubt teach us something more than we know 
at present of articulate speech. 

Nor is Art behindhand in makiog use of photography — it has 
been the means of vulgarizing those beautiful studies of the great 
masters that for so long a time had been the property of the few. 
By its means we can all be possessors of copies of the works of 
such men as Albert Durer, Martin Schoen Ley den, &c., and how 
largely has it been applied to book illustration, and with what 
success we know ! In the present age we require truthful illus- 
trations — such illustrations that when we have seen them and 
then visited the places we have no trouble in recognizing them ; 
such cannot be said of many hundreds of engravings used for book 
illustration, beautiful as works of art, but so changed by the artist's 
ideas to make up what he thinl^s is a picture, that truthfulness is 
left out of the question. To the ethnologist it is invaluable — all 
the peculiarities that are required in studies of this kind are at 
once depicted by photography ; how interesting would be a public 
collection of photographs of the races that once peopled this 
country ! 'Tis true there are several collections taken nere and 
there for sale, but there exists no public and official collection, 
notwithstanding the great worth that would be attached to such 
a collection ; not only for the purpose of adorning our native 
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museums and libraries, but bow gratefully would some enlarge- 
ments of tbese races be received bj the scientific bodies at Home 
and on the Continent. Take again the case of the Fiji Islands : 
how valuable a history of this new addition to our country may 
be made by a carefully regulated tour with the camera. Man- 
ners and customs, races and habitations, eveirthing of real 
interest might be faithfully made to the general benefit of all — 
interesting to the general public who like to know all about such 
things; interesting to keep in the records of the country; 
interesting to science and art, in short to all ; and since know- 
ledge is power, and we possess all the necessary requirements for 
that knowledge, the fault is our own if we do not avail ourselves 
of these privileges. One more remark, I would mention micro- 
photography ; a world of wonders has been brought into view by 
this branch of the art ; wonders never dreamt of have become 
familiar facts ; so astonishing is this branch of photography 
that if required all the books in the British Museum library 
might be reduced and packed in a chest of drawers. I might 
go on enumerating for a long time the many applications of 
photography, but I must desist ; suffice it to say, that all who 
are engaged in the study of art or science find in photography a 
valuable friend ; — to the manufacturer it has became a necessitr 
and its service in daily life as a portraitist is simply unboundea. 
I cannot do better than finish this paper in the words of a writer 
in All the Tear Bound, " If you do not understand photography, 
learn it at once." 
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PROCEEDINGS 

OF THE 



ROYAL SOCIETY OF NEW SOUTH WALES. 



WEDNESDAY, 1 MAT, 1878. 



Annual General Meeting of the Royal Society of New South 
Wales, held in the Society's Rooms, Elizabeth-street. 

Mr. Christopher Rolleston, V.P., in the chair. 

The minutes of the last meeting were read and confirmed. 

The following gentlemen were duly elected ordinary members of 
the Society : — 

Samuel T. Knaggs, M.D., Newcastle. 
Frederick Griffiths, Macquarie-street. 

The certificates of eight new candidates were read. 

One hundred and sixty-one donations were laid upon the table. 

The Annual Report of the Council was then read : — 

"The Council, in bringing before the Society their annual 
report, refer with satisfaction to the continued progress in the 
number of its members, and to the growing interest taken in the 
woi^ of the Society, as evinced by the enlarged attendance of 
members at the monthly general meetings. 

"At the beginning of last session of 1877 there were 298 
members on the rolls, sixty-two new members were elected during 
the session closed in December last, while three members died and 
ten resigned, leaving at the opening of the present session of 1878 
347 members, besides fourteen honorary members. 

" This steady increase in the number of members warrants the 
hope on the part of the Council that the active interest taken in 
the scientific work which this Society is intended to foster 
throughout the Colony will extend more and more. Hitherto 
the number of active members who have taken part in the 
bringing of matters of scientific interest before the Society, 
either at its general monthly meetings, or at the monthly 
sectional meetings, has been comparatively small, and the 
acquisition of a few more *■ working bees ' would be welcomed by 
every one who haa the welfare of the Society and of the Colony at 
large at heart 
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"In establishing nine (9) different Sections during the session of 
1876 it was intended to give every member a favourable oppor- 
tunity for bringing any matter of scientific interest before the 
Society, even without requiring to dress those observations in the 
garb of a more or less elaborate paper, such as would be laid before 
the monthly general meeting. 

" It is hoped these Sections will be more fully made use of during 
the present session. The preliminary meetings for the election of 
officers for each section, and the fiiung of the days of meeting, 
were held much earlier this year than before, viz., during the early 
part of last month. This will enable each Section to begin their 
regular monthly meetings this month, and thus to secure during 
the cuiTent year seven monthly sectional meetings, besides eight 
monthly general meetings. 

" The financial position of the Society, as shown by the balance- 
sheet of the Hon. Treasurer, laid before the Society this evening, is in 
every way satisfactory. To the general receipts from subscriptions 
and entrance fees is, for the first time, to be added the sum of X200, 
which Parliament had liberally granted imder the condition of a 
double amount being received from private sources. 

" This addition to our ordinary income enabled the Council to 
expend a larger sum on books and periodicals and other necessary 
requirements than they would otherwise have been enabled to do. 
The Government and Parliament has thus recognized the position 
of the Society, and it must be the desire of each of its members to 
make the Society increasingly useful. 

" During last year the appeal to the €k)vemment for assistance 
towards providing a suitable building for the Society has been 
answered, Parliament having grant^ the sum of £500 con- 
ditionally that the sum of J^1,000 be subscribed for the same 
purpose by the public. 

"A circular was, therefore, addressed in September last to 
every member of the Society, in response to which up to April 
last the sum of £475 2s. had been promised towards such a 
building fund, leaving still about £525 to be provided for. Our 
Honorary Treasurer, the Rev. W. Scott, thereupon laid the matter 
before Mr. Thomas Walker, of Yaralla, a gentleman always ready 
to support most liberally anything which he considers to benefit 
the Colony, in a letter addressed to him on the 1 1th of April last 
To this letter Mr. Thomas Walker replied the same day, and in 
the most liberal manner subscribed £500 towards this fund, 
which, but for this generous help, would probably have collapsed. 
There is now but about £25 needed to complete the subscription 
of £1,000, which, when collected, will enable the Council to apply 
to Gk>vemment for the payment of the aforesaid Parliamentary 
grant of £500. 
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" The Council, while happy to be able to report to the members 
the present position of the building fund, think it but right to 
point out that but about seventy members, out of 347 on the rolls 
of the Society, have hitherto contributed to this building fund ; 
and though we ai-e now, by Mr. Walker's Aost liberal assistance, 
placed in a position presently to claim the Government grant, 
this fact ought all the more to induce those members who have 
not yet subscribed to come forward without delay and liberally 
assist in a work not only of benefit to ourselves, but in a wider sense 
to the Colony at large. It must be self-evident that £1,500 will be 
far from sufficient to accomplish the object in view except by bor- 
rowing on mortgage, therefore every assistance must be valuable, 
and where about 350 members unite, even small individual sub- 
scriptions become in the aggregate most Useful to the end in view, 

" The Council has, within the past few days, taken active steps 
to secure the building which hitherto has been leased by the 
Academy of Arts, and partly sublet by the latter to the Royal 
Society; the Council considering this building, with few alter- 
ations, the most eligible for the purposes of the Society. The 
purchase of the said building and premises for the sum of X3,525, 
has been agreed upon, subject to a favourable report by our 
solicitor as to title. 

" Mr. Henry Heron, solicitor, and a member of this Society, has 
most kindly undertaken to prepare a charter for the Society, 
which, when passed through Parliament, will put the Society on a 
proper legal footing. 

" During the last year the Hon. Secretaries have forwarded the 
Journal of the Society for 1876, and other publications entrusted 
to them for distribution abroad, to no less than 228 places, Great 
Britain and the Colonies, the Continent and America, comprising 
in all 1,066 publications. The Society has thus been the means of 
communication with the principal centres of learning in the world, 
and a vast amount of benefit is already derived from the liberal 
donations of publications received by the Society in return. These 
donations have amounted since May, 1877, to the present day, 
to no less than 880 publications, among which are many most 
valuable books. Besides these donations, the library has been 
enriched during last year by the purchase of several valuable 
scientific works, and a regular supply of thirty-four periodicals 
in English, French, and German. Thus, in time a very valuable 
scientific library will be secured. 

"The Journal r.nd Proceedings of the Society for 1877 are in 
course of distribution to the members. The Council acknowledge 
here, with thanks, the expedition on the part of the Government 
Printing Department, which thus enabled the members to receive 
last year's Journal at the beginning of the new session." 
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Honorary Member. 

In accordance with a recommendation from the Council, Thomas 
Walker, Esq., of Yaralla, Concord, was duly elected honorary 
member of the Society. 

The following Financial Statement for the year ending 30 April, 
1878, waa presented by the Rev. W. Scott, M.A., Honorary 
Treasurer : — 

Receipts. £ s. d. 

To balance in the Union Bank, 90th April, 1877 123 3 2 

„ Subficiptions and entrance fees 433 13 

„ Government Grant 200 

„ Professor Liversidge (for engravings) ^. 9 5 8 

£766 1 10 
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By rent of rooms from Ist May, 1877, to 30th April, 1878 50 

„ Office-keeper (Mrs. Casey), to 30th April, 18<8 10 10 

,, Hire of Masonic Hall for conversazione 9 

„ Bef reshments do. do 25 

„ Sundry expenses do. do 22 7 2 

,, Befreshments for monthly meetings 14 

., Fomiture and effects 61 14 6 

„ Books 89 19 9 

„ Engravings 74 15 

„ Printing account 77 5 9 

„ Stationery do 30 12 1 

,, Petty casn and postage account 47 

„ Book-binding 40 19 

„ Advertisements 21 3 4 

„ Gas account 10 

„ Reporter 6 6 

„ Bank comnussion on draft cheques 2 8 

„ H. W. Ingram (collector) commission 17 3 

„ Packing cases, insurance, &c 11 3 6 

„ Assistant Secretary (Mr. Catlett) to 30th April, 1877 23 6 8 

,, Mr. Casey, distributing books 5 18 9 

„ Assistant Secretary, twelve months salary to 30th April, 

1878 60 

„ „ extra services 7 11 

„ Balance in the Union Bank on the 30th April, 1878 63 14 1 

£766 1 10 

Assets. 

To balance in the Union Bank 63 14 1 

„ Sjibscriptions and entrance fees due 19 19 

,, Furniture, Books, Pictures, &c., as insured 400 

£483 13 1 

TiTABTT.rriES. 

By periodicals ordered 47 1 

„ Balance of assets over Uabihties 4.36 13 

£483 13 1 

The statement lAras adopted 
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The Honorary Treasurer reported that including the £500 from 
Mr. Thomas Walker, the subscriptions promised towards the 
Building Fund up to 30 April, 1878, amounted to £976 3s., as 
per the following list : 

Abbott, Thomas Kingsmill.... 

Bartelfl, W. C. W 

Belfield, Algernon H , 

BensuBan, S. L 

Bennett, George F , 

Bladen, Thomas 

Bolding, H. J 

Bowen, George M. C 

Brazier, John, C.M.Z.S 

Brodribb, W. A., F.R.G.S. . 

Brown, Thomas 

Bomell, Arthur 

v/ampocu, ^xuau, iXj«A<>v/aXr • (.••.••••••••••••••••••••••••••••••••••>f«»«a 

Campbell, The Hon. Alexander, M.L.A 

Clarke, Rev. W. B., M.A., F.R.S., F.R.G.S., &c 

Crondace, Thomas 

DeSalis, The Hon. Leopold Fane, M.L.C 

De Sails, L. W., jun „,„, 

Dixon, W. A., F.C.S , 

Docker, Ernest, M.A 

Fairfax, James R 

Fairfax, Edward 

FlaveUe, John 

Flavelle, Brothers, andRoberts 

Gilliatz, Henry A 

Graham, The Hon. W., M.L.C 

Griffiths, F. C. 

Hay, The Hon. John, M.A., M.L.C 

Holt, The Hon. Thomas, M.L.C 

Henry, James 

Horton, Rev. Thomas 

Hume, J. K 

Hume, F 

Jones, P. Sydney, M.D., F.RC.S 

Josephson, J. F., F.G.S., District Court Judge 

Kcele, Thomas W, 

Knox, Edwards 

Leibius, Adolph, Ph.D 

Lenehan, Henry A. 

liversidge, Archibald, F.C.S., F.G.S., &c 



£ s. 
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3 3 
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£ s. d. 

MacDoxmell, William 5 

Mackenzie, John, F.G.S 5 

Manning, Frederick N., M.D ..^ 5 5 

Martin, Eev. George 2 2 

Merriman, James 5 5 

Moore, Charles, F.L.S 5 

Morehead, K. A. A 10 

Mullens, Joaiah 10 

Murray, W. G 5 

Olley, Rev. Jacob '. 110 

O'Reilly, W. W. J., M.D 1 1 

Paterson, Hugh 2 

Rolleston, Christopher 10 

Russell, Henry C, B.A., F.R.A.S., &c 10 

Scott, Rev. William, M.A 5 

Sharp, James B., J. P. 5 5 

Smitii, The Hon. J., C.M.G., M.D., LL.D., Ac 5 

Smith, Robert, B.A ,. 10 10 

Suttor, William Henry, J.P 7 10 

Taylor, William George, F.R.C.S 110 

Tebbutt, John, F.R.A.S 10 

Thomas, H. A 3 

Toohey, J. T '. 10 10 

Trouton, F. H 3 3 

Tucker, G. A 10 10 

Voss, HoultonH 10 10 

Ward, J. W 5 

Waterhouse, J., M.A 2 2 

Watt, A. J 5 

Walker, Thomas 500 

Webster, A. S 10 

Woolrych, F. B. W 3 3 

W I^gnii, XX. \X* ^kX*, JXLtXv.v/. O. •••••••••••••••••■•■.•.••..••••••••• a ....... . O O w 



£976 3 



still leaving the sum of £23 17s. to be subscribed before he could 
claim tKe Government grant of .£500, but he trusted this amount 
would be made up by those present before leaving the room. 

He was glad to inform them that the Council were in treaty 
for the purchase of the building they were now in, and tliat there 
was every probability of their being successful ; but he begged to 
draw attention to the fact that nearly £500 had been subscribed 
by 73 members out of about 350 on the rolls of the Society, and 
that as considerable funds would be required towards the purchase 



PBOCEEDIXGS. 173 

of the building (after obtaining the Government grant), he hoped 
those members who had not hitherto promised anything would 
come forward and give them a helping hand. 

A ballot was then taken, and the following gentlemen were duly 
elected officers and members of Council for the current year : — 

PRESIDENT 

(ex officio): 

HIS EXCELLENCY SIR HERCULES ROBINSON, G.C.M.G., 

VICE-PRESIDENTS: 

Rev. W. B. CLARKE, M.A., F.R.S., F.G.S., 
Hon. J. SMITH, C.M.G., M.D. 

HONORARY TREASURER: 
H. C. RUSSELL, B.A., F.R.A.S., F.M.S. 

HONORARY SECRETARIES: 

Professor LIVERSIDGE. | Dr. ADOLPH LEIBIUS. 



COUNCIL: 

FITZGERALD, R. D., F.L.S. 
(iURNEY, Professor, M.A. 
JONES, P. SYDNEY, M.D. 



MOORE, CHARLES, F.L.S. 
ROLLESTON, CHRISTOPHER. 
WRIGHT, H. G. A., M.R.C.S., E. 



Dr. Leibius stated Uiat arrangements had been made for the 
various Sections to hold meetings during the ensuing year on the 
following dates : — 

May. June July. Aug. Sept. Oct Nov. Dea 
General Monthly, Wcxluesclay, 8 p.m. 15374264 

Council, Wednesday, 415 p.m 29 26 31 28 25 30 27 11 

Sectionh. 

At 8 o'clock p.m., except Sect. D, which meets at 4 p.m. 

' May. June. July Aug. Sept Oct Nov. 
A— Astronomy, &c. Friday 3 7 5 2 6 4 1 

B,C— Chemistry and Geology, Wednesday 22 19 17 21 18 16 20 

I>— Nat. Hist. & Botany, Monday, 4 p.m. 3 15 2 7 4 

E— Microscopy, Monday 13 10 8 12 9 14 11 

F. — Geography \ 

O— Literature and Fine Arts | ^V'^- 

H— Medical, Friday 10 4 12 9 13 11 8 

I— Sanitory, Monday 20 17 15 19 16 21 18 

NoTC'The Literature and fine Art Section was resuscitated 26 July, 1878. 
O 
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and announced the following names of the Committee-men of the 
di£ferent Sections of the Society, viz. : — 

Section A — Aatrcmomy, — Chairman: H. C. Russell, RA-, 
F.R A.S. Secretary : G. D. Hirst Committee : H. G. A. 
Wright, M.R.C.S. ; W. J. MacDonnell, F.fLA.S. ,• Rev. 
G. Martin, I. U. C. Colyer. 

Sections B, C — Chanrntry and Geology. — Chairman : Dr. 
Leibius. Secretary: W. Dixon, F.C.S. Committee: 
Messss. Sleep, M'Cutcheon, Bensusan, Gipps. 

Section D — Natwral Hisiory and Botany. — Chairman : R D. 
Fitzgerald, F.L.S. Secretary : A. J. Stopps. Keeper 
of Herbarium : W. D. Armstrong. Committee : Messrs. 
Daintrey and James Norton. 

Section E — Microscopy, — Chairman: Rev. George Martin. 
Secretary : P. Pedley. Committee : G. D. Hirst, W. 
MacDonnell, W. Morris, L.F.P. and S. Glas. ; H. G. A. 
Wright, M.RC.S. 

Section H — Medical. — Chairman: H. G. A. Wright, M.R.C.S. 
Secretaries : Drs. Sydney Jones and MacLaurin. Com- 
mittee : A Roberts, MRC.^. ; Drs. Schuette & O'Reilly, 
and M S. Clune, MA, Lie. KQ., CoU. Phy. 

Section I — Sanitary, — Chairman : Alfred Roberts, M.RC.S. 
Secretary : Harrie Wood. Committee : Hon. J. Smith, 
C.M.G. ; H. G. A. Wright, M.RC.S. ; W. J. G, Bedford, 
MR.C.S. ; and Dr. Belgrave. 

Mr. Christopher Rollbston (Vice-President) then read his 
address, and referred to some of the more important scientific dis- 
coveries and investigations of the past year. 

WEDNESDA F, 15 MA F, 1878. 

The annual Conversazione given by the Society was held in the 
Masonic Hall, York-street, at 8 p.m. on the evening of May 15, 
1878. 

The attendance was larger than on any previous year; the 
members on this, as on former occasions, were permitted to intro- 
duce the ladies of their families. 

The Vice-Presidents and Council received the visitors at the 
eastern entrance to the large hall, which together with the 
hall, were appropriately decorated by Mr. C. Moore, F.L.S.y 
Director of the Botanic Gardens, who also exhibited a fine collec- 
tion of rare plants. 

The proceedings commenced by the Hon. J. Smith, C.M.G., 
M.AD., V.P., delivering an introductory address which referred 
briefly to the various objects in the hall possessing more than 
a passing interest. Amongst the more prominent was the large 
collection of telegraphic apparatus exhibited by Major CraekneU, 
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the Superintendent of the Telegraph Department, and which was 
under the supervision of Mr. P. B. Walker, the Assistant 
Superintendent) assisted by Messrs. Dalgamo, Wilson, and Maguire, 
all of whom were present to explain the various technicalities. 
Amongst the numerous instruments on view was Fuller's mercury- 
bichromate battery connected with automatic and quadruplex 
instruments ; also Major Gracknell's torpedo-exploding shutter 
apparatus, together with a dynamo-electric apparatus intended for 
toipedo purposes in Sydney Harbour. 

Mr. Dalgamo exhibited a private coUection of magnetic and 
electric instruments, including an electric battery for curative 
purposes. 

Amongst the astronomical instruments exhibited by the Grovem- 
ment Aiitronomer was a new barrel chronograph for registering 
star transits, the pen of which by the action of elecjiro-magnets had 
two motions. 

Mr. Hussell also had on view a meteorograph instrument 
designed by himself and made at the Observatory, for registering 
on a sheet of paper 20 inches long by 8 inches wide one day's 
record of thermometer, barometer, du-ection and force of wind 
and rain. 

There was a fine coUection of microscopes, and amongst the 
objects shown were the following : — The circulation of the sap of 
the NUeUa translvcena — ^a species of water plant, samples of 
sediments of the water used in Sydney for domestic purposes ; the 
cornea of a beetle's eye, which could be seen to be composed of 
various smaUer lenses elch producing a separate image; ^tlie 
orange-perforating moth belong to the genus Ophideres. 

A model printing press at work was exhibited by the Govern- 
ment Printer ; and a large number of interesting objects, includ- 
ing geological specimens, rare old books and engravings, photo- 
graphis, autotypes, etchings, 4&c., the necessary references to which 
were made in the printed Catalogua 

The Conversazione Committee consisted of the following 
gentlemen : — 

Rev. W. Scott, M.A. 

Dr. Leibius. 

H. C. Bussell, B.A., F.R.A.S. 

C. Moore, F.LS. 

G. D. Hirst 

WEDNESDAY, 6 JUNE, 1878. 

Ordinaiy monthly meeting of the Royal Society of New South. 
Wales, held in the Society's Rooms, Elizabeth-street. 
Hon. J. Smith, C.M.G., M.D., V.P., in the Chair. 
Ibe minuteis of the last meeting were read and confirmed. 
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The following gentlemen were duly elected ordinary Members 
of the Society, viz. : — 

Robert Hunt, RG.8., Royal Mint, Sydney. 

Richard Thomas Hall, Seaton House, Crown-street, Surry 

Hills. 
Francis Lindsay Barker, 130, Pitt-street 
Francis John Fuller, St. Leonards, North Shore. 
Rev. Samuel Wilkinson, Islington Cottage, Munni-street, 

Newtown. * 
James Thomas Wilshire, C.P.S., Scona 
George Moses Alexander, 48, Margaret-street 
J. H. Skinner, St. Paul's College, Darlington. 

The certificates of nineteen new candidates were read. 

One hundred and ninety-four donations were laid upon the 
table. 

The Hon. Treasurer drew attention to the unsatisfactory con- 
dition of the Building Fund, and stated that until the ^1,000 
promised had been raised, the grant of X500 voted could not be 
paid by the Government. Tlie advisability of securing subscrip- 
tions as speedily as possible was urged on the Members by the 
Chairman, who pointed out that the purchase of the proposed 
building would be even profitable as a commercial speculation. 

The Rev. J. E. Texison- Woods, F.L.S., F.G.S., then read a 
paper on " Timber-producing Forests of Tasmania." 

Mr. John Tebbutt, F.R.A.S., then read a paper on "A Pro- 
posed Correction to the Assumed Longitude of the Sydney 
Observatory." 

WEDNESDAY, 3 JULY, '1S78, 

Ordinary monthly meeting of the Royal Society of New South 
Wales, held in the Society's rooms, Elizabeth-street, the Hon. J. 
Smith, C.M.G., M.D., V.P., in the Chair. 

The minutes of the last meeting were read and confirmed. 

The Chairman delivered the following address : — " It is impos- 
sible to go on with the business of this meeting without referring 
to the gi*eat loss the Society has recently sustained in the 
removal by death of our senior Vice-President, the Rev. Mr. Clarke. 
A detailed notice of his life and labours will have to be given at 
the next annual meeting, but we cannot wait till then without 
giving some expression to our feelings. Mr. Clarke was one of 
the steadiest friends of our Society, and always one of its most 
efficient supportera He attended regularly the general meetings 
and the meetings of the Council whenever it was in his power, and 
we were indebted to him for many valuable papers and addresses. 
It is pleasant to think that in his last days he suffered little pain, 
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and that his faculties remained unclouded to the end. A fort- 
night before his death he had completed a new edition (the 4th) 
of the * Sedimentary Formations of New South Wales,' a copy 
of which is on the table, and I understand thQ,t he had also 
finished the preparation of a geological map of the Colony. On 
the last day of his life he busied himself arranging fossils, and in 
writing a letter to Professor de Koninck, of Li^ge, who had 
examined and named many of his specimens. This letter, through 
the kindness of his son, Mr. M. Clarke, I have been able to bring 
with me, and I will read portions of it for the sake of the inte- 
resting particulai's relating to his last illness : — * Branthwaite, 
15th June, 1878. My dear Professor de Koninck, — You have 
doubtless expected to hear from me before this, but I have been 
sorely hindered in writing. I have before told you of my general 
weakness in health since the first days of August last ; but I did 
not anticipate such a culmination as I have since experienced, and 
from which I am only now slowly i-ecovering. I went with the 
Chief Engineer of Railways in the beginning of August to the 
Liverpool Eange and Plains, and visited some of my old camps in 
1 851-2, returning the better for the journey to and fro. This amend- 
ment was followed by paralysis of my left side and limbs, and this 
is the second letter I have attempted since the date of the attack, 
which was the 6 th of March. I was seated in my arm-chair in 
this my study, when, trying to rise to get down a book, I found 
myself a prisoner bound hand and foot, and after two hours 
struggling to lift myself I gave it up, and began to call for help, 
with cries of fire, murder, thieves, &c., which I soon discovered 
was useless, as I found my speech an3rthing but intelligible. 
Knocking on the floor with my right foot brought my son from the 
garden, and I was soon atteniled by my usual medico. Dr. Ward, 
and by a young friend of his, Dr. Kyngdon, who with my own son 
carried me upstairs to bed, where, with some exceptions, I have 
since chiefly rested. Dr. Kyngdon said to me, " Put out your 
tongue," and this done, he observed, *' Your tongue is lialf 
paralyzed/ This was intimation to me of my condition. I am 
now, however, so far recovered as to be able to walk upstairs, step 
by step, holding the banister ; but I can only come down side- 
ways, crab-like, with both feet on a step, the left sliding over the 
one above ; and I have once, by aid of two assistants, managed to 
visit a friend across the road. Dr. W. said to mv wife * * that 
he did not think I should recover, and now he has expressed to 
me his astonishment that I am so far towards health. I must 
apologize to you for this scrawl, but I did not like to wait till I 
could write better * * I had just completed the MSS. of a 
fourth edition of my * Remarks ' when the stroke came, and by 
the help of my son I have got it through the press, but the copies 
have not yet left the printing office. ******! had a 
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somewhat similar attack in 1856, which occurred on Easter Son- 
day in church, and I had a hard struggle to get through my min- 
isterial duties. But God is ever merciful, and I am not despair- 
ing of his loving-kindness towards me now. All my friends will 
have it that I have suffered from over-work about the book. 
Perhaps they are right, for I had to make a good deal of research 
to complete it. * * * * * My new edition brings us all to 
1878, and gives lists of fossils, from various authorities, with fresh 
sections, and a small map. I hope you have in some d^^ree 
recovered from the effects of your severe sorrow, and, with the 
warmest regard, sympathy and gratitude, I remain, my dear 
friend. Yours, very sincere. — W. B. Clarke. — P.S. — * * ♦ ♦ 
Lastly, give me absolution for this letter, which is a shameful pro- 
ductiou ; but I cannot do more.' These concluding words had a 
deeper significance than the writei'was aware of. About the 
middle of the same night he was heard making some noise in his 
room. His son went to him and found him standing on the floor 
complaining of pain across his chest He was assisted into bed, 
and the doctor sent for, but within ten minutes it was all over. 
On June 18 the Council and many members of the Boyal Society 
paid the last tribute of respect and affection to their late Vice- 
President by following him to the grave. And now we shall long 
miss the well-known face at these meetings, and the cheering voice, 
ever ready with a kindly greeting for his fellow-members and 
friends." 

Mr. H. C. Russell, B.A., F.R.A.S., moved the following resol- 
lution : — " That the members of the Royal Society of New South 
Wales desire to express their grief for the loss which the Society 
has sustained by the death of their late Vice-President the Rev. 
W. B. Clarke, F.R.S., and at the same time express their sympathy 
with Mrs. Clarke and tlie members of his family. That a copyof 
this resolution be sent to Mrs. Clarke." 

The resolution was seconded and unanimously agreed to. 

Mr. J. R. Fairfax moved the following resolutions : — " 1. 
That, in the opinion of this Meeting, the distinguished services 
rendered by the late Rev. W. B. Clarke, not only to these Colonies, 
but in the cause of science, call for some special recognition 
throughout the Australian group. 2. That an opportunity for the 
public generally to give expression of their appreciation of the 
character and services of the late Rev. W. B. Clarke as a learned 
colonist, a faithful minister of religion, and an eminent scientific 
man, may be most appropriately afforded through the medium of 
this Society, of which he was for so many years senior Vice- 
President. 3. That the Council of the Royal Society be requested 
to take the necessary steps to bring before the inhabitants of the 
Australian Colonies the subject of the foregoing resolutions, with 
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a view to provide a suitable memorial of him whose decease we. 
lament, and whose services to science, as well as in connection 
with the development of oigr mineral resources, command our 
gntteful acknowledgment." 

The Resolutions were duly carried. 

Professor Gurney, M.A., moved " That the following gentle- 
men be appointed a Committee to co-operate with the Council in 
carrying out the objects of these resolutions, viz. : — 

Messrs. J. R. Fairfax, J. Kinloch, It.A. A. Morehead, 
W. G. Murray, A. S. Webster, and E. L. Montefilore. 

The Resolution was agreed to. 

The following gentlemen were duly elected ordinary members of 
the Society : — 

Edwin Chisholm, M.D., M.KQS., L.S.A., &a, 161, 

Macquarie-street. 
Yinceut W. Giblin, Australian Joint Stock Bank, Sydney. 
E. W. L. Herborn, Victoria-street, Darlinghurst. 
Alfred P. Backhouse, M.A., Ithaca, Elizabeth Bay. 
Numa Joubert, Noumea. 
Joseph Brooks, F.R.G.S., Hope Bank, Nelson-street, 

Woollahra. 
James Markey, L.R.C.S., Irel. L.R.C. Pliys. Edin., 

Regent-street. 
Ludovico Hart, Gk)vemment Printing Office. 
William C. Groddard, The Exchange, New Pitt-street. 
Edward Wm. Welch, St. Olive's, BondL 
Edwd. H. Pry, 4 Verena Terrace, Walker-street. 

E. E. Smith, Struth's Wharf, King-street. 
James Balfour, Union Club. 

Lament G. N. Yoimg, Assoc. R. S., Mines, F.G.S., Dept. 

of Mines. 
Alexander Paterson, M.D., M.A., 117, Castlereagh-street 
Hugh George, Sydney Morning Herald Office. 
John Rendell Street, Birtley, Elizabeth Bay Road. 

F. Poolman, Colonial Sugar Refining Co., Bridge-street* 
Hugh Paterson, junr., 247, Macquarie-street 

The certificates of nine new candidates were read. 

The Chairman announced that the Council had in contempla- 
tion the election Mr. Charles Moore, F.L.S., as one of the Yice- 
Presidents, in the place of the Rev. Mr. Clarke, for the remainder 
of the year. One himdred and thirty-six donations received 
since the last meeting were laid upon the table. 

Mr. W. A. DixOK, F.C.S., F.I.O., read a paper on << Metal- 
lurgy of Nickel and Cobalt." 
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' Mr. H. C. BussELL, B.A., F.R.A.S., then read a paper bv 
Capt. Marshall Smith, of the ship " T. L. Hall," on " The Meteor- 
ology of the Coast of New €outh Wales, and the desirability of 
issuing cautionary storm warnings by telegrams to the variousi 
ports, from the Observatory." 

WEDNESDAY, 7 AUGUST, 1878. 

Ordinary monthly meeting, of the Royal Society of New South 
Wales, held in the Society's Rooms, Elizabeth-street. 

The minutes of the last meeting were read and confirmed. 

The following gentlemen were duly elected ordinary members of 
the Society, viz. : — 

T. H. Potts, Victoria-stteet, Ashfield. 

Thomas Browne, J. P., Darlinghurst Road. 

Reginald James' Black, Bank of New South Wales, 

Sydney. 
F. B. Kingdon (care of Lieut. Taunton), Victoria Barracks. 
Rev. D. Placid Quirk, M.A. (Sydney University), Post 

Office, Cook's River. 
Rev. E. G. Hodgson, St. Paul's College, University. 
Eugene Herborn, 318, Victoria-street, Darlinghurst. 
George Butterfield, Buckland-street, Newtown. 
Hamilton Lambert Low, 139, Phillip-street. 

The certificates of twelve new candidates were read. 

The Chairman said that a copy of the resolution of condolence 
with Mrs. Clarke, passed at the last evening, in reference to the 
death of the late Rev. Mr. Clarke, having been forwarded to Mrs. 
Clarke, a letter had been received in reply from Mr. Clarke's son. 

The Secretary read the letter as follows : — 

Branthwaite, St. Leonards, 
Dear Dr. Leibius, 8 July, 1878. 

I have been requested by my mother to convey to you her 
sincere thanks for your kind sympathy for her in her deep sorrow ; 
also her grateful acknowledspnent of the gratifying mention made of my 
much-lamented father at the late meeting of the Royal Society. Allow nie 
also to express my deep sense of the honor bestowed on his memory, and 
to wish for the Royal Society all the success which he so earnestly desired. 

I am, my dear Dr. Leibius, 
A. Leibius, Esq. , Yours f aithf uUy, 

Secretary Royal Society, N.S.W. M. W. S. CLARKE. 

The Chairman said that the general committee appointed to 
carry out the resolutions respecting the Rev. W. B. Clarke had 
had several meetings and a good deal of discussion. Various plans 
had been suggested, and it was agreed that the memorial should 
take the form of an annual course of lectures on geology, free to 
the public, to be delivered under the auspices of the Royal Society. 
These lectures would be known as the Clarke lectures on geology^ 
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or some such term as that. And it was also proposed that a gold 
medal should be given from time to time as a reward of merito- 
rious contributions to geological science. It was intended that 
they should follow the example of the Murchison medal given by 
the Geological Society of Gi'eat Britain. There might be some 
difficulty in determining precisely how it should be given, but it was 
not thought necessary at this stage to go into detsJls. The fact was 
that the exact character of the memorial must be determined to a 
large extent by the amount of the contributions; but it was thought 
that they could not ask for contributions from the public without 
a definite statement in tlie first instance of what was proposed. 
There was the proposition of the joint committee — an annual 
course of lectures and a gold medal. The joint committee, he 
thought, were invested with full powera to deal with this matter, 
but he thought it was the feeling of the committee that it would 
be well to have the sanction of the meeting of members so as 
to strengthen them in theii* intentions and enable them to go to 
the pubUc with confidence to call for subscriptions to carry out 
these ends. They knew that there were differences of opinion 
about the form of a memorial, and it was not professed that these 
things were the very best i)osaible, but they seemed to be things 
that were most easily within their power. Various suggestions 
were made, attended by considerable difficulties in their carrying 
out ; and the committee saw its way more clearly to carry out the 
memorial in these two forms than in any other. It was also 
thought that taking these forms it would attract more general sym- 
pathy. If plenty of money were subscribed — enough to do these 
things and something over — then they might have some per- 
manent memorial in the shape of a bust to be put in some public 
institution. But the committee though that at present there was 
no use to go any further until they saw what response was likely 
to be made to the appeal to the public. He did not know that it 
was necessary to ask a formal sanction to these proposals by a vote 
of this meeting. He thought the powers conferred on the com- 
mittee pretty large, but he believed the committee would like to 
have some kind of sanction from the meeting, whatever they might 
choase to give. It had been suggested that imless some actual dis- 
approval wsis stated they would take silence as consent. (Hear, 
hear.) 

Mr. J. Henrt should like to express his disapproval of the pro- 
posals. With all due deference for the views of the committee, 
he still maintained respectfully that a scholarship in the University 
for geology and other subjects connected therewith would 
perpetuate the memory of the late Mr. Clarke in a far more 
substantial manner than monumental brass or marble. He also 
submitted that a scholarship would be of f&r more benefit to the 
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rismg young men of Australia than the forms suggested. The 
course of Jectures would attract, very few persons, and would 
hardly appeal to any feeling of sympathy. He gathered from what 
he had heard that this medal was to be given to young persons 
unconnected with the University ; but he thought the time was 
far distant when they would have ^ class of young men who would 
be aUe to puroue their studies apart from some help from the 
Universitiy. He thought it was a great mistake to establish these 
lectures unless you gave young men the foundation of a hope of 
reward to stimulate their love for science. While these were his 
views, he was willing to assist in whatever was generally decided 
upon. 

The Chairman said that the idea of a scholarship was discussed 
by the committee, and he must say that his sympathy rather went 
in that way ; but there were certain difficulties in the carrying out 
of the idea, that were thought sufficient by the committee to cause 
it to be set aside. 

Mr. Charles Moore would only mention one objection to Mr. 
Henry's proposal ; and that was that the University lectures were 
only open to a certain portion of the public, whereas lectures under 
the Boyal Society would be open to the public at large. 

The subject then dropped. 

The Chairman announced that, in accordance with the rules, the 
Council had at their last meeting elected Mr. Charles Moore, F.L.S., 
one of the Vice-Presidents of the Society, to fill the vacancy caused 
by the death of the late Rev. W, B. Clarke, and that Mr. E. L. 
Montefiore had been elected a member of the Council in the place 
of Mr. Charles Moore, in each case for the remainder of the year. 

Seventy donations were laid upon the table. 

The Chairman intimated that the Society had just received 
notice of the death of Professor Heniy, Secretary and Director of 
the Smithsonian Institute, who had been one of the Society's most 
valuable correspondents, and^had sent them a great many contri- 
butions every year. 

The Hon. Treasurer gave notice of his intention to move 
at the next General General Meeting that an addition be made to 
Bylaw XV. 

Mr. H. C. Kussell, B.A., F.RA.S., then read a paper on 
" Storms on the Coast of New South Wales," 

A microphone constructed by the Rev. Frank Firth was 
exhibited by Mr, William MacDonnell, who read a short paper by 
the Rev. F. Firth upon it ; several interesting experiments were 
then successfully made. 
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WEDNESDAY, 4 SEPTEMBER, 187%. 

Ordinary Montlily Meeting of the Royal Society of New South 
Wales held at the Society's Rooms, Elizabeth-street. 

Charles Moorb, F.L.S., V.P., in the Chair. 

The minutes of the last meeting were read and confirmed. 

The following gentlemen were duly elected ordinary members 
of the Society, viz. : — 

Rev. Canon Moreton, St. Peter's Parsonage, Woolloomooloo. 

Octavius L. Montefiore, Gresham-street. 

S. De lissa, 3 Barrack-street. 

Rev. Peter Macpherson, M .A., Bank-street, East M aitland. 

Fred. H. Kyngdon, M.D., L.S.A-, KR.C.S., C.K, North 

Shora 
G. W. A. Bayley, Miller's Point. 
Greorge H. Reid, Secretary to Attorney-General. 
Henry Wise, Savings' Bank, Barrack-street. 
Rev. Edwin H. Wright, Dubbo. 
George Colquhoun, care of Messrs. Want k Johnson, 

Solicitors. 
Robert J. Marklove, 52 Pitt-street. 
William Roberts, Penritk 

The certificates of thirteen new candidates were read. 

Mr. A. S. Webster, Hon. Treasurer to the Clarke Memorial 
Fond, announced that the subscription list was lying upon the 
table, and that the Secretary and Treasurer would be glad to 
receive the signatures of members present 

G^ie Chairman stated that the number of subscriptions to date 
was forty, and the amount subscribed and promised, ^136 ; he 
regretted the amount was not larger. 

The Hon. Secretary (Dr. Leibius) amiounced the receipt of a 
microscope ordered by the Society, and which had been selected by 
Professor Liversidge ; he also stated that in the matter of the pur- 
chase Mr. Swift had treated the Society very liberally. 

Eighty-one donations were laid upon the table. 

On the motion of Mr. H. C. Russell, seconded by Dr. Leibius, 
and didy carried, the following addition was made to By-law XY, 
viz. : — 

" And any member who shall be two years in arrear with his 
subscription shall be considered to have resigned." 

The Rev. J. E. Tenison-Woods, F.L.S., F.G.S., then read the 
two following papers : — 

1. " On Molluscan Fauna of Tasmania" 

2. '^ On some new Australian Miocene Corals." 
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Mr. Thomas Bladen exhibited a phonograph macle bj him, and 
after reading a short paper describing the instruments, a series of 
experiments were tried, which were very successful, and caused 
much amusement. 

After concluding his paper, Mr. Bladen said he would commence 
the experiments by askmg his son to say something in the tube. 

Mr. Bladen, junr., speaking in the tube in a loud, clear tone of 
voice, said : " Q-entlemen, I am a phonograph, some people think 
I can't talk, but I oan talk a little. How do you like me? 
How do you do ? Good night." 

These words were faithfully reproduced by the phonograph, and 
distinctly heard by all the members present, who warmly 
applauded the result. At the request of a member, Mr. Bladen 
made the instrument repeat the words. 

The next experiment was with the words " Advance Australia I 
God save the Queeu." 

Tliese words were also successfully repeated by the instrument. 

Mr. Bladen, scnr., in answer to an inquiry, said the instrument 
was capable of repeating about 250 words. Mr. Eddison, the 
inventor, was making an instrument that would record 500 words. 

A member asked if it would reproduce musical sounds. 

Mr. Bladen, senr., said he had tried it with the flute and the 
cornet, but it did not give the proper tone ; it gave the time 
correctly, and all the notes, but not the same tones. 

Mr. Bladen, junr., next delivered the following words in the 
tube: "Gentlemen, I beg to propose a vote of thanks to Mr. 
Eddison, for his very interesting invention. — Coo-ee !" 

The phonograph repeated the words with unvarying fidelity, 
but with a peculiarly comical tone in the last word that caused 
great diversion amongst the audience. 

Mr. Bladen, senr., sang the well-known words in the patriotic 
song, 

Bute Britannia, Britannia niles the waves, 
Britons neycr, never, norer shall he slaves ! 

The words were accurately repeated by the phonograph, though 
the musical tones were not reflected correctly. At the request of 
members the words of the song were repeated by the instrument, 
and they were delivered much as they would be if sung by a very 
drunken man. 

Mr. Bladen, senr., explained that when the same message was 
repeated it became less distinct at each repetition, through the 
impressions on the tinfoil being rubbed out or worn away. 

The last experiment was with the foUowing^ words, spoken in 
the tube by the Kev. Mr. Tenison-Woods : "I beg to propose a 
vote of thanks to Mr. Bladen for his very interesting exposition 
of this valuable instrument." These words were accurately and 
very distinctly repeated by the phonograph. 
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WEDNE8DA Y, 2 OCTOBER, 1878. 

Ordinary monthly meeting of the Royal Society of New South 
Wales, held in the Society's Rooms, Elizabeth-street. 
Charles Moore, F.L.S., in the Chair. 
The minutes of the last meeting were read and confirmed. 

Tho following gentlemen were duly elected ordinary members 
of the Society, viz. : — 

John Newton, Darling Point. 
Morrice A. Black, F.LA., Australian Club. 
F. J. Thomas, Hunter River N.S.N. Co., Market-street. 
-Marshall Smith, Oneby-gamba, Newcastle. 
Alexander Dean, Elizabeth-street. 
Thomas Edward Hewett, The Observatory, Sydney. 
Robert Fraser, 12, Barrack-street. 
Arthur Levett Jackson, Government Printing Office. 
W. Rose, Merchant, O'Connell-street, Sydney. 
Rev. Wm. Hey Sharp, St. Paul's College, University. 
Augustus Berney, H.M. Customs, Sydney. 
Ebenezer Macdonald, Oriental Bank. 
E. Cyril Haviland, Ashfield. 

The certificates of seven new candidates were read. 
Seventy-four donations were laid upon the table. 
Mr. W. A. Dixon, F.C.S., F.LC, then read a paper on "The 
Deep Well Waters of Sydney." 

WEDNESDA F, NO V EMBER, 1S7S, 

Ordinary monthly meeting of the Royal Society of New South 
Wales, held at the Society's Rooms, Elizabeth-street. 
Hon. J. Smith, C.M.C, M.D., V.-P., in the Chair. 
The minutes of the last meeting were read and confirmed. 

The following gentlemen were duly elected ordinary members 
of the Society, viz. : — 

John Nowlan, Union Club, or " Eelah," West Maitland. 

Thos. Augustus Ellis, C.E., 132, Pitt^street. 

Rev. Robert Collie, Newtown. 

Chas. Townsend Gedye, Eastbourne, Darling Point. 

William Alfred Cottee, Spring- street. 

Robert H. Burnett, C.E., Railway Department. 

George Chas. Westgarth, Union Club. 

The certificates of eight new candidates were read. 

Forty-three donations were laid upon the table. 

Mr. H. C. Russell, B.A., F.RA.S., then read a paper on 
"Some Results of an Astronomical Experiment on the Blue 
Mountains." 
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WEDNMSDA T, 4 DECEMBER, 1378. 

Ordinary monthly meeting of the Boyal Society of New Sonth 
Wales, held in the Society's Booms, Elizabeth-street 

The minutes of the last meeting were read and confirmed. 

The following gentlemen were duly elected ordinary members 
of the Society, viz. : — 

W. H. Archer, F.LA., London, Australian Club. 

Edwin Henry Bestic, L.R.aS., Ireland, L-RCP., Edin- 
burgh, Arthursleigh-terraoe. 

William Chatfield, 69, Pitt-street. 

Herr Kretschmann, Sydney. 

Stephen Mallarky, Gk)yemment Printing Office^ 

Duncan Meams Maitland, jun., Elizabeth-street, Pad- 
dington. 

Jules Meilhan, Yictoria-terrace, Victoria-street 

James L. Ogilvy, Oriental Bank Corporation, Sydney. 

The certificates of seven new candidates were read. 

Nineteen donations (publications) were laid upon the table, also 
a special donation to the miuseum of the Society, namely a ooUee* 
tion of two hundred and one species of land and marine shells^ 
presented by John Brazier, Esq., C.M.Z.Sb 

A paper was then read by Mr. L. W. Hart on '' The Rise and 
Progress of Photography." 

Mr. W. A Dixon, F.C.S., F.LC, read a paper entitled « Note 
on Huan Island Guano." 

Mr. H. C. KussELL, in the absence of the author, read a paper 
by Mr. J. P. Josephson on *' Some Facts about the great Tidal 
Wave, May, 1877," at the conclusion of which — 

Mr. Charles Moore, F.L.S., one of the Vice-Presidents of the 
Society, informed the members that Dr. Leibius, one of the 
Honorary Secretaries, intended shortly to proceed on a tour to 
Europe, and would probably be absent at the next general meeting 
of the Society. Mr. Moore referred in very eulogistic terms tp 
the services rendered to the Society by Dr. Leibius, and to the 
large amount of time and attention bestowed upon the Sociei^s 
af&JTS by him, more especially since during the absence of 
Professor Liversidge, the joint Honorary S^retaiy, the whole 
of the duties of this office had fallen upon him. 

The Chairman heartily indorsed all that was said by Mr. 
Moore, and a hearty vote of thanks to Dr. Leibius, coupled with 
best wishes for his intended journey, were passed by the meeting. 

Dr. Leibius, in thanking the two Vice-Presidents and the meeting 
for their veiy kind appreciation of his services to the Society, and 
their good wishes for his intended trip to Europe, assured them 
that, though the work of Honorary Secretary had, on account of 
the large extension and progress of the Society, very mudi 
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increased, he always looked upon it as a labour of love, and felt 
amply rewarded by seeing the Society steadily progress. The 
Society was now in correspondence and interchange of scientific 
publications with most of the principal scientific Institutions of 
Europe and America. Professor Liversidge, as one of the 
Honorary Secretaries, had certainly done the lion's share of the 
wx>rk when here, and great credit is due to him for the part he 
took in bringing about the new start the Society had taken during 
the last few years. While abroad, Professor Kversidge had been 
of much service to this Society in selecting books, and a very 
valuable microscope, &c. During this session of the Society, 
fseventy-eight members have been elected ; and it is hoped that, as 
the Society now consists of over four hundred members, a larger 
number of working members than hitherto will be forthcoming. 
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LIBRARY OF THE ROYAL SOCIETY OF NEW SOUTH WALES. 



CONATIONS— lS7a 



' The names of the Donors are in Italies. 

BxpoRis, Observations, &c. 

Adelaide : — The Adelaide University Calendar for the Academical Yea 

1878. The BegiMrar. 

Catalogue of Plants in the Government Botanic Garden, Adelaide, 

S.A. 
Report of the Progress and Condition of the Botanic Garden and 
Government Plantations during 1877. 

Dr. Sehomburgk, 

Meteorological Observations made at the Adelaide Observatory, 

January, February, March, and April, 1878. The Observer. 

Auckland :— Report of the Auckland Institute for 1877-78. 

Th^ TrutUuU. 
Boston, U.S.A. : — Memoirs of the Boston Society of Natural History. — 
Vol. II. Part 4. Nos. 5 and 6. 

Proceedings of the Boston Society of Natural History : — 
Vol. XVin. Parts 3, 4. 
Vol. XIX. Parts 1, 2. 

Tfie Socktjf. 
Proceedings of the American Academy of Arts and Sciences. — 

Vol. XHL Part 1. TJie Academjf. 

Brisbane :— Renort of Board on Dr. Leaton's Minute re Quarantine and 
Medical Inspection. 
A Bill " to amend " the Health Act of 1872. 

L. A. Bemays, F.L.S. 
Buffalo : — Proceedings of the American Association for the Advancement 
of Science. Twenty-fifth Meeting, August, 1876. 

The Association. 
Brussels : — ^Moniteur LidustrieL Vol. V. No. 29, 10 October, 1878. 

Tlu Publisher. 
Calcutta : — Memoii-s of the Geological Survey of India — 
Vol. Xn. Parts 1,2. 
Vol. XIII. Parts 1, 2. 
Do. do. (Paheontologia Indica.) 

Series II. Parts 2 and 3. 
Series IV. Part 2. 
Series X. Parts 2 and 3. 
Series XL Parts 1 and 2. 
Records of the Geological Survey of India — 
Vol. IX. Parts 2, 3, and 4. 
Vol. X. Parts 1, 2, 3, and 4. 

The Superintendent qfthe Geological Survey oflndM, 



ADDITIONS TO LIBRARY. 189 

Chbistiania : — Some Remarkable Forms of Animal Life from the Great 
Deeps o£f the Norwegian Coast (with seven plates). 
Ennmeratio Insectorum T^rregicorum Fasciculus. II, m. 
Oversight of Norges Araneider, by Robert CoUett. I. Saltigrads, 

Citigradie (with four maps). 
De i S»ader Bengenhus Amt hidtil observerede Coleoptera og Lepi- 

doptera, by f. Sparae Schneider. 
Insecter og Midder (with four plates), by W. M. Schoyen. 
Insecter og Smaakryb (with eight plates), by W. M. Schoyer. 
Forhandlinger, 1 Videnskabs-selskabet i Christiania, Aar, 1874 (eight 
plates). 

Do. do. do. do. do. 1875 (five do.) 

Le Royaume de Norv^ge et le Peuple Norv^gien, by Dr. O. J. Broch. 
Quellen zur Geschichte des Taufsymbols und der Glaubensreffel. III. 
Norwegian Special Catalogue for the International Exmoition at 

PUladelphia, 1876. 
Rejsckart over Norges, 5 sydlige stifter (two maps). 

The Royal University of Norway, 
DuON : — M^moires de TAcad^mie des Sciences, Arts et Belles Lettres de 
Dijon. Troisi^me S^rie. Tome quatriume. 1877. 

The Academy. 
Dresden : — Zeitschrift des K. Sachsischcn Statistischen Bureaus — 
Band XXII. Heft 1, 2, 3 und 4. 

Band XXIII. Heft 1, 2, 3 und 4. The Bureau, 

Leopoldina. Heft 7, 8, 9, 10, 11 und 12. 
Nova Acta. Band 37 und 38. 

Royal Academy of Natural Scieneea. 
Mittheilungen aus dem K. Zoologischen Museum zu Dresden. 
Bericht lilner die Verwaltung der Koniglichen Sammlungen ftir Kunst 

und Wissenschaft zu Dresden. 1874-75. 
Archiv ftir Literaturgeschichte. Herausgegeben von Dr. R. Gosche — 
Band I, II, III, IV, V, VL 
Band VII. Heft 1 und 2. 
Dr. Martin Luther*s ersten und altesten Vorlesungen iiber die Psalmen. 
Band I und II. 

General' Direction der K, Sammlungen fur Kunst und Wissenschaft 
zu Dresden. 
Dublin : — Proceedings of the Royal Irish Academy — 
Vol. U. Series II. Nob. 4, 6, 6. 
The Transactions of the Royal Irish Academy — 
Vol. XXV. No. 20. 
Vol. XXXI. No. 1, 2, 3, 4, 5. 
List of Coimcil, Officers, and Members of the Royal Irish Academy, 
31 July, 1876. 

The A cademy. 
Edinbctroh : — Transactions of the Edinburgh Geological Society. Vol. III. 
Parti. The Society, 

ProceediDg3 of the Royal Society of Edinburgh — 
Session 1872-73. 
Do. 1873-74. 
Do. 1874-76. 
Do. 1875-76. 

Do. 1876-77. The Society. 

Edinburgh Astronomical Observations. Vol. XIV. 1870-77. (22 plates.) 

The Royal Observatory, Scotland. 
Fbbibttrg : — Berichte iiber die Verhandluneen der naturforschenden Gesell- 
schaft zu Freiburg i Baden. Band VII. Heft 1 und 2. 

The Society. 
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Olabgow :— The GUusgow Univeraity Galendar, 187^79. The RegiOrqt. 

Hambubo: — ^Verhandlungen dee Vereine fiir NaturwieaeBflehaftliche Un- 
terheltung zu Hambuzg, 1871 — 1874. 

1875, BoDd 11. The SoeSOg. 

MittheUungen der Geographischen OeselUchaft in Hambaxg, 1876, 1877. 

TheSocUt^, 

Haarlkm : — ^Archives Keerlandaiaes dee Soienoee ezactee et Natorelki. 

Tome, XIII. livniaon 1, 2 and 3. The Soddjf, 

Heidblbebo : — ^Verhandlun^[en dee Natnrhistoriach-Medicinieehen YereuiB 
zn Heidelberg, zweiter band erstes heft. The Society, 

Iowa : — ^Proceedinffs of the Dayenport Academy of Natand Science^ 
Vol. n., Part L The Academy, 

Jeeta: — 

Beport from the Society of Natural History of Jena. 
XL Bd. N.F. 4 Bd. 3 Heft. 

XI. „ 4 „ 4 

XII. „ 6 „ 1 
xn. „ 6 „ 2 
XH. ,, 6 ,1 3 
xn. „ 6 „ 4 „ The 

Lattsakkb: — Bulletin de la Soci^td Vaudoise dee Scienoea NatareHei^. 
VoL XV. Noe. 78, 79. The Soeki^. 

Ldegb: — 

Annales de la Soci^t^ G^ologique de Belgiqne. 
Tome n. 1874, 1875. 
„ m. 1875, 1876. 
„ V. 1877, 1878. The Sodely. 

LuXBMBOUBO : — Publications de Tlnstitut Royal Grand-Dncal de Lox em* 
bourg (Section des Sciences Naturelles). Tomes XV and XVL 

ThelnMMie. 
Leeds : — 

The Yorkshire College of Science, Leeds, Calendar for 1877-9. 
Third Annual Eeport of the Yorkshire College of Science, 1876-7. 

The CoOege. 
LiLLB :— Soci^td Gtologique du Nord, 1870, 1874. Annales II, m, IV. 

TheSodOif, 

Liverpool: — ^Proceedings of the Literary and Philosophical Society of 

liyerpooL No. XXXI. The Soaely, 

London : — 

Proceedings of the Royal Society. Vol. XXVL Nob. 179, 180, 181, 182, 
183, 184, 185, 186, 187. 

VoL XXVIL Nob. 188, 189. 

TheSoeuiy. 
Transactions of the Royal Historical Society. VoL VL Tlie Sodetjf. 
List of the T<iTinf>an Society of London, 1877. 
The Journal of the Linnean Society — 

Botany. .VoL XVI. Nos. 93, 94, 95, 96, 97, 98. 
Zoology. Vol. Xni. No. 72. 

VoL XIV. Nos. 74, 75. TheSt 

Monthly notices of the Royal Astronomical Society. VoL XXX 

Nob. 1, 2, 3, 4, 5, 6, 7, 8. 
Memoirs of the Royal Asto)nomical Society. VoL XTJTT. 1875-77. 

The Society, 
A Catalogue of the Books in the Admiralty library. The LibrariaiL 
The Geological Record for 1875. The EdUor, 

Quarterly Journal of the Meteorological Society. VoL IIL Nob. 23, 24. 

The Society, 
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LoKDOK— eon^muAi. 

Hie Jonm&l of the Anthropol^cal InKfeitate of Qrettt Britaiii and 
Irelind. VoL VIL No. m. February, 1878* 

„ VoL IV. No. rV. May, 187a The InOUiuU^ 

Jonnal of the Boyal Microscopical Society. VoL I. No. 1. 

»t 99 i> No. 2. 

ff f$ 99 No. 3. 

99 » »» No. 4. 

TheSodOy. 
Tranaactioiui of the Listitatioii of Na^al Arehiteots, 1877. 

lite JUbr arian , 
Ftooeedings of the Boyal Imtitation of Great Britain. VoL VHI., 
Parts 1, 2, 3, 4. The IfutUtUion. 

PkDceedings of the Royal Geographical Society. VoL XXII, Nos. 2, 
3, 4, 5, 6. The Society. 

Report of the Council of the Royal Colonial Institute, 28 June, 1878* 
Proceedings of the Royal Colonial Institute. Vol. IX, 1877-78. 
On Trek in the Transvaal. By Harriet A. Roche. The IntUMU. 

Ptoceedings of the Physical Society of London. Vol. II, Part IV. 

The Society. 

Makchkiter : — ^Transactions of the Manchester Geological Society. Vol. 

XIX. Parts 14, 15, 16, 18, 19, 20, 21, 22. The Society, 

Mabbubo : — Sitzungsberichte der Gesellsohaft zur Beforderung der 

Geeanunten Natnrwissensohaften in Marburg. 1866 to 1877 

(inclusive). 
Untersuchungen ilber Einseitig frei Schwingende Membranen, &c. 

By Carl MtOler. 
UnteiBuchungen Uber die Wirkung des Veranderten huftdmoks, &c. 

By Dr. $>eck. 
Uerber die zugleich gleicheckigen und gleichflachigen Polyeder. By 

Dr. £. Hess. The Sodeiy. 

HassachuBKITb :— Bulletin of the Essex Institute. Vol. Vm, 1876. 

Do. do. do. IX, 1877. 

Einex Institute Historical Collections. VoL Xm. Parts 3, 4. 

The IneUtuU, 
Dredging Operations of the U.S. Coast Survey Steamer "Blake.*' 

£etter no, 1, from Alex. Agassiz. 
Annual Report Museum of Comparative Zoology. Harvard College, 
1876. The Museum^ Harvard CoUege, 

MxLBOURVB : — Statistical Register of the Colony of Victoria, 1876. 

Part Vn— Interchange. Part VIII— Law, Crime, &c. Part IX— 

Religious, Moral, and Intellectual Progress. 
Index for Statistical Register of the Colony of Victoria, 1876. 
Statistics of Friendly Smneties for the ^ear 1876. 
Statisticalltegister of the Colony of Victoria, 1877. 

Part I— ^Blue Book. Part II— Population. Part m— Finance, 

Ac. Part IV—Production. Part V— Vital Statistics. Part VI 

— ^Accumulation. 
Index to Australian Statistics for year 1877. 

Victorian Year Book for 1877-8. The GovenmeiU Statist. 

Reports of the Mining Surveyors and Registrars of Victoria^ 

quarter ending 30th September, 1877. 
Do. 3l8t March, 1876. 

Do. 30th June, 1878. 

Report of the Chief Inspector of Mines for 1877. 
Mineral Statistics of Victoria for year 1877. The Minister t^Wmeis. 
Melboorne Medical Record. VoL VII, No. 5. Tht JPMishers. 



1^2 ADDITIONS TO UBBABT 

Mblbottbnb — eonUmted. 

The Melbourne Univenrty CSalendar for the Academic Year 1877-78. 

Tke Univer^ijf, 
Eucalyptus (different yarieties) 11 litho. Plates. 
The Oi^;anic Constituenta of Plants and Vegetable Substances. By 

Dr. G. C. Wittstein. Translated by Baron Ferd. von Miieller, 

C.M.G. 
Proceedinmi of the Zoological and Acclimatisation Society of Victoria. 

Vol. V, 1878. Barm Ferd, wm MUeller, Oovemment BoianigL 

Transactions and Proceedings of the Eoyal Society of Victoria. Vols. 

Xm, XIV. The Sock^, 

MiDDLBSBOBonoH : — ^Bei>ort on the Progress of the Iron and Steel In- 
dustries in Foreign Countries. 11. 1877. 
Journal of the Iron and Steel Institute. No. 1, 1878. The IntHtmU, 

MoNTP£LLiER : — M^moires de la section des Sciences. Tome IX. 1 Fasc, 

1876. Tht Academy. 

HtTLHonsE : — ^Bulletin de la Soci^td Indnstrielle de Mulhouse. January, 
February, March, April, May, June, July August, September, 
October, November, 1878. The Sodetif. 

MtTNCHEN : — ^Abhandlungen der Mathematische — Physickalischen classe der 

Koniglich Bayerischen Akademie der Wissenschaften. XH. 

xm. Band 1, 2, and 3, abtheiluns. 
Sitzuncs berichte der Mathematisch — Hiysickalischen classe der k. b. 

AKademie der Wissenschaften. 
Munchen, 1876. Heft 1, 2, 3. 
Do. 1877. do. 1, 2, 3. 
Monographic der Sapindaceen — Gattung Serjania (von L. Radlkofer. 
Almanach der Koemglich bayerischen Academic der Wissenschiiten 

for 1878. The Academy. 

Nbuchatel : — Bulletin de la Socidt^ des Sciences Naturelles de NeuchateL 
Tome XI. Premier cahier. The Society, 

Nbwcastlb-upon-Tyne : — ^Newcastle-upon-Tyne Chemical Society Trans- 
actions. Vol. m, 1874-7. 
Do. Beport of Committee. The Sodefy. 

Oxford :— Radcliffe Observations, 1875. Vol. XXXV. 

Badcliffe Library Catalogue of Books on Natural Science, up to Decem- 
ber, 1872. 

Additions to Radcliffe Library during 1873, 1874, 1875, 1876. 

Catalogue of Transactions of Societies, Periodicals, and Memoirs. 

Catalogue of Books added to the Radcliffe Library, Oxford University 
Museum, 1877. The JRadcliffe Trutieee, 

Donations to the Bodleian Library year ending November. 8 March, 

1877. The Librariom. 
The Main Drainage of Oxford. By W. H. White, Assoc. Inst., C.E. 
On the Mineral Water discovered m sinking the Artesian Well at St. 

Clement's, Oxford. 
On the Rainfall for 25 years— 1851-1875. 
A new form of Polariscope, &c. The Aelimolean Society. 

Paris : — Etude sur les Ouraffans de THdmisph^re AustraL By M. Bridet. 
Nouvelle Classification aes Nuages. 
Usage du Cercle M^ridien Portatif, &c. 
Meteorologie Nautique, Vents et Courants, Routes G^n^rales. 
Eight Maps. Nos. 3,381-4, 3495-8. 

DireeteuT'O^n^ral du D^t des Cariea et Plans. 
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Pbnnstlvania :— Serenth Annual Beport of the Board of Commiflsxonen of 

Public Charities of the State of Pennsylyania. 

T?i^ Board of CamimstUmert, 
FaxLADXLFHiA :-^oiinial of the Franklin Institate. YoL dV, N08. 

62^-624. 
Do. Do., Vol. CV, Nos. 625, 626, 627, 628, 629, 630, 631, 

632, 633, 634, 635. The ItutUute. 

Transactions of the American Entomological Society. YoL Y, Nos. I, 

2, 3, snd 4. 
Do. YoL YI, Noe. 1, 2, 3, and 4. 
Catalogue of the Lepidoptera of America, North of Mexico. Part I. 

Diumals. By William H. Edwards. The Soddbji. 

Proceedings of the American Philosophical Society. Yol. XYlI, 

No. 100. 
List of Surviving Members of the American Philosophical Society. 

TheSocktiy. 
Proceedings of the Academy of Natural Sciences of Philadephia. Parts 

I,n,lII. 1877. The Academy. 

Sixth Annual B.eport of the Board of Directors of the Zoological Socie^ 

of Phihidelphia. The Society. 

Pisa : — Atti della Societii Toscanadi Scienze Naturali. Yol. m., fase 1-2, 
Society Toscana di Scienze Naturali, Processi Yerbali, 13 January, 
1878 ; 10 March, 1878 ; 5 May, 1878 ; 7 July, 1878* 

TheSoddy, 

Plymouth : — ^Annual Beport and Transactions of the Plymouth Institution 

and Devon and Cornwall Natural History Society. YoL YI, 

Part 1, 1876-7. The InstUutiim. 

RoMB : — ^Atti della R. Accademia dei Linoei. Yol. I, fascicolo 1, 2, 3, 4, 5, 
6,7. 
Do. YoL n, fascicolo 1. 2, 3, 4, 5, 6, 7. The Academy. 

R. Comitate Qeologico d'ltaUa BoUettino. No. 5 E 6 ; No. 7 £ 8. 

The Society. 
SiocKHOLBf : — Kongliga Svenska Yetenskaps- Akadjemiens Handlingar 
(Memoires). Bd. 13 and 14. 
Bihan£[ TiU K. Yet-Akad-Handl. Bd. 3. 
Ofversigt af K. Svenska Yetenskaps Akademiens Forhandlingar Arg. 

33, 1876. 
Enumeratio Hemipterorum Bridrag Till en Forteckning Ofver alia 

HittiUs Kanda Hemiptera, &c., by C. Stael. 
Iconographia Crinvideorum in Stratio Suecie SUuricis Fossilium, (29 
plates.) jRoyal Stocdiah Academy qf Sciencei, 

Stuttgart : — ^Wurttembergische Naturwissenschaftliche Jahreshefte— - 

1870. Yols. t, n, ni. 
1871 „ I, II, m. 

1872 „ I, n, in. 

1873 „ I, n, ni. 

1874 „ I, II, m. 

1875 „ I, II, m. 

1876 „ I, n, m. 

1877 „ I, IL 
Festschrift zur Feier der Yierhundertjahrigen Jubilaums der Eber- 
hard-Karls-Universitat zu Tubingen. 9th August, 1877, witii 
3 litho. plates. The Editon. 

Stdnst : — Proceedings of the linnean Society of New South Wales — 
YoL II. Part 2, 4. 
„ III. „ 1 and 2. 

TheSockly 



194 ABDmoira to ubbast. 

flYDVsr— eonMiiiai. 

G«ological Map of the Districts of Hsitley, BowsnfUs, Walknwaiig 
andBydaL 

ThA 
Blue Book, N.S.W., for the year 1877. 

The Oovemment PrkUer^ 
Flora AustraliensiB, by George Bentham, F.B.S^, assisted by Baron 

Ton MtLeller, C.M.G. 
Fossil BemainB of the Extinct Mammals of Anstrslia, by Professor 
Owen. 

The Oohmdl SeereUury. 
Xasiiania : — Papers and Proceedings of the Boyal Society of Tasmania^ 
1876. 

The Sodetf. 
Tbisbtb : — ^Bollettino della Society Adriatica di Sctetuge Katoiali in 
Trieste— 
VoLin. No. 3. 

TheSoddy. 

TOBOMTO : — ^The Canadian Journal of Science, Literature, and Hjstory — 
VoL XV. Nos. V, VI. 

TheCikiaduMlnriiMe. 

Tbubo : — ^The Mineralogical Magazine and Journal of the Mineral^gical 
Socie^ of Great Britain and Ireland — 
Vol. U. No. 5, 6, 7, 8, and 9. 

TheSockt^. 

TzXNNA : — ^Zeitschrift der Osterreichischen Gesellschaft ftir Meteorologie 

Band Xm. Nos. 1, 2, 3» 4, 6, 6, 7, 8, 9, 10, 11, 12, 13, 14^ 
15, 16, 17, 18, 19, 20, 21, 22. The Society. 

Jahrbuch der Kaiserlich — Koniglichen Geologischen Beichssn- 
stalt. Band XXVU. Nos. 1, 2, 3, 4. 1677. 
Do. XXVm. Nos. 1, 2. 1878 

Verhandlungen der K. K. Geologischen Beichanstalt, Nos. 1 to 
13. 1877. 

Do. Nos. 1 to 10. 1878. The Sockt^f. 

Sitcongsberichteder Kaiserliohen, Akademie der Wissenschaftena 

Mathematisch — ^Naturwissenschaftliche Classe Erste Abthei- 



»* 



lung. Band LXXI, LXXn, LXXm, LXXIV, LXXV. 

Abtheilung. 
LXXV, LXXVI. HeftL 



Zweite Abtheilung. Band LXXI, LXXII, IiXXTTT, LXXIV, 



Dritte Abtheilung. Band LXXI, LXXTT, LXXIIT, LXXIV, 
LXV. The AeeuUm^. 

Verhandlungen der K. K. Zoologisch-Botanisehen Gesellschaft 
in Wien. Band XXVII. The Soeiefy. 

Jahrblicher der K. K. Gentral-Anstslt fdr Meteorologie und 
Erdmagnetismua. Band XDL Jahigang, 187S. 

neSoekiy, 

Washington : — ^The Navigation of the Caribbean Sea and Gulf of MezioOb 
Vol. L 
Sailing Directions for the English Channel, Part IL 
The West Coast of Africa, Vol. m. 
List of lights of North and South America, No. 1. 

„ South and East Coast of Africa and East Indies, Ka 2. 

„ West Coast of Africa and Meditemoiaaa 8ea» Na 3. 

„ Atlantic Coast of Europe, Na 4. 

' „ North Baltic and White Seas, No. 5. 

„ British Islands, No. 6. 
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WASHiNOToy— confifiiiol. 

Coastal and Ports of the Gulf of LyoDs and Gulf of Genoa. 

Revised Instructions for keeping the Ship's Log Book, && 

Beport on the Telegraphic Determination of Dmerenoes of Longitade in 

the West Indies and Central America. 
The Determinations of Secondary Meridians by Electric Telegraph and 

Personal Equation* 
Coasts and Islands of the Mediterranean Sea, Part 2. 

The Eydrographie Office. 

On the First Discovered Traces of Fossil Insects in the American 

Tertiaries, bjr Samuel H. Scudder. 
On the Classification of Butterflies, by Samuel H. Scudder. 
BuUetin of the United States Entomological Commission, Nos. 1, 2, 

and 5. 
Bulletin of the United States Geological and Geographical, Vol. IL, 

Nos. 1, 2, and 4. 
Survey of the Territories, VoL III., Nos 1, 2, 3, and 4. VoL DT., 

No. 1. 
Catalogue of the Publications of the United States Geological and 

Geographical Survey of the Territories. 
United States Geoloeical Survev of Wyoming, &c., 1870. 
£thn<Mpiiphy and Aiilology of the Hidatsa Indians, by Washington 

l&ttnews. 
Explorations made under the direction of Professor F. V. Hayden in 

1876. 
United States Geological Survey of the Territories, VoL IX. 

„ Livertebrate Palseontolosy, by F. B. Meek. 

United States Geosraphical Surveys West of the 100th Meridian. VoL 

IV, Patseontology (with 83 plates). 
United States GeologicjeJ Survey of the Territories. Vol. XI., Mono- 
graphs of North American Kodcntia (Cones and Allen). 
VoL Vrt. Tertiary Flora (Lesquereux), (66 plates). 
United States Geological and Geographical Survey of Colorado and 

adjacent Territory, 1874 and 1875 (by F. V. Hayden). 
Descriptive Catalogue of Photographs of l^orth American Indians. 
Fur-bearing Animals (20 plates). 
Contributions to North American Ethnology. Vol. 1. 
Preliminary Beport. Palaeontology of the Black Hills. 

Professor F. V, Hayden, U.S. Oeologiti. 

Report of the Director of the Mint for 1873, 1876, 1877. 

The Director qfthe Mint. 

Microscopical Petrography, by Ferdinand 2iirkel (12 plates). 
United ^tes Geolo^cal Exploration of the 40th ParalleL 
Vol. II. Descriptive Geolocy (26 plates). 

IV. Ornithology and Paleeontology (23 plates). 
Report of the Chief of E^neers. Parts 1 and 2. 1877. 

Engineer Department, U, 8. Naty. 

Historical Sketch of the United States Naval Academy. 
A«wn^i Register do. do. 1876-77. 

Regulations governing the Admission of Candidates in the Naval 

Academy as Cadet-midshipmen. 1876-6. 1876-7. 
An Addrras to the Members of Graduating Class of the U. S. Naval 

Academy, 20 June, 1876. 
list of Vessels of the U. S. Navy. 1876. 
Suggestions on Torpedo Outfits of the Vessels of the Navy, &c. 
Naval Medical Schools of France and England. 
The Opposition of Mars in 1877. 
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Washinqtuk — continued, 

Beport of the Board of Civil Engineers re Improvement of the Naval 

Station at New London. (Conn.) 
Naval Light Artillery Tactics, &c. 

The Secretary U, S. Navy Departmeml 
Catalogue of Minerals U. S. Naval Academy. 

Begulations for the appointment of Cadet-Engineers in the U. S. Navy. 
Annual Register of the U. S. Naval Academy. 1877-78. 

Supermtendent U, S. Naval Academy. 
A Manual of Signals, bv Bvt. Brig. -Gen. A. J. Meyer. 
Diuly Bulletin of Weather Reporto. 

April to November inclusive 1873. 
February to October ,, 1874. 

Chief Signal Officer, War DM, 
Medical and Surffical History of the War of the Rebellion. Part II. 

Surgical Vomme. 
g Constitution Manual, Rules and Barclay's Digest. 1876. 
Patent Laws, January and August. 1876. 
Rules of Practice in the U. 8. Patent Office, November, 1876. 
U. S. Trade-mark Statutes, &c. , in the U. S. Patent Office, January, 1877. 
Statement relative to the Proposed Changes in the U. S. Patent Office. 
Laws relating to Acquisition of Title to Land required for Light-honae 

Purposes. 
Gonmssional Directory, corrected to 20 December, 1875. 
The United States Treasury Register. 1875. 
Circulars of Information of the Bureau of Elducation, No. 8. 
The Planter's Guide for Cultivating and Curing Tobacco, &c. 
Historical Sketch of Mount HolycMtke Seminaiy. 
Charter and By-laws of the Columbia Hospitu for Women and Lying* 

in-Asylum. 
Investigations of Corrections to Hansen's Tables of the Moon, ftc. 
Summary Statement of the Imports and Exports of the United States. 

February, March, April, May, June, July. 1876. 
Digest of Opmions and Leading Cases on International Law. 
Memorial Addresses. life and Character of Allen T. Caperton. 

Do. do. do. Michael C. Kerr. 

Cases decided in the Court of Claims, &c. Vol. XII. 
Constitution of the United States of America, &c. 
R^les of Practice in the U. S. Patent Office, August, 1877. 
Congressional Directory to 18 October, 1877. 
Smithsonian Report, 1876. 
list of Publications of the Smithsonian Institution. July, 1877. 

The Smithsonian Imtituie, 
The Coasts of Chili, Bolivia, and Peru, 
list of Merchant Vessels of the United States. 
Tide Tables for the Atlantic Coast of the United States. 1877. 

Do. Pacific do. do. 

Papers relating to Metric Standards, &c. 
Regulations respecting Navigation of Channels at Month of tha 

Mississippi River. 
Discussions of Tides in New York Harbour. 
A new System of Binary Arithmetic. 

Description of an Apparatus for Measiy^inff Secondary Base Lines. 
Catalogue of Charts of the United States Coast Survey, 1877. 
Meteorological Researches for the use of the Coast Pilot. Part L 
Notes on Measurements of Terrestrial Magnetism. (2nd Edition.) 
Field- Work of the Triangulation. 

Superintendent U.S, Coast Survey QficA. 
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Washington — continued, 

Bolletin of the United States National Muaetim. 

No. 1. Check List of North American Batrachia and Reptilia, by 

Edward D. Cope. 
No. 4 Birds of South-western Mexico, collected by F. £. 

Sumichrast. 
No. 5. Catalogue of the Fishes of the Bermudas, by G. Brown Goode. 
No. 6. Classification of the Collection to illustrate the Animal 

Resources of the Dnited States, by 6. Brown Goode. 

Index to the Names applied to the SubdivisionB of the Class 

Brachiopoda. 

« Department of the InterioTy U.S. National Museum, 

Seventh Annual Report of the Board of Indian Commissioners for 

year 1875. 
Laws and Regulations Relating to Trade with Indian Tribes. 
Report of William Vanderer, U.S. Indian Inspector. 

Department of the Interior, Office of Indian Affairs. 
A Manual of the Common Native Trees of the Northern United States. 
Circulars of Information of the Bureau of Education. 
No. 1. Reports on the System of Public Instruction in China. 

2. do do do in Finland, The 

Netherlands, Denmark, &c. 
Medical Education and Medical Institutions in the United States of 

America. 
Register Officers of the Navy of the United States, &a., 20 July, 1877. 

Department of the Interior, Bureau of Education, 
Regulations Relating to Army and Navy Pensions. 
Instructions to Examining Surgeons for Pensions, 1877. 

Commimoner o/Pensiom, 
Report upon the Yellowstone National Park. 
Catalogue of the X^brary of the Department of the Interior, to May 

31, 1877. Secretary qfthe Interior, 

Sugar-cane Industry in the United States. No. 1. 
Report of the Commissioner of Agriculture for 1875 & 1876. 
Monthly Report of the Department of Agriculture, November and 

December, 1875 ; Jannaiy and February, May and June, July, 1876 ; 

August and September, October, November and December, 1876. 
Report upon Condition of (jrops. No. 2. 

CommiMioner o/ Agriculture* 
Legislative History of the Subsistence Department of the U. S. Army, 

from June 16, 1875, to Auffust 15, 1875. 
List of Cadets Admitted into the U.S. Military Academy, West Point, 

from its establishment till September 30, 1876. 
Practical Forms for use in Courts-MartiaL 
Description and Rules for the Management of the Springfield Rifle, 

Carbine, and Army Revolver. 
Letter from the Chief of Engineers to the Secretary of War, re Corp« 

of Engineers, &c. 
War Department Sienal Service U. S. Army. Rules for the Govern- 
ment of U. S. Telegraph. 
Programme of Instiuction, and Code of Regulations of the Artillery 

School, U.S. A. 
Table of Lfuid Grant Railroads. 
Remarks upon the Reorganization of the Army, by Major-General 

John M. Schofield. 

Do. do. by Brigadier- 

General Benjamin Alvord. 
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Washzvoton— €<m<muee2. 

BegnlatioDB re Bounty Land with Statutes. Impeachment of WOliam 

W.Belknap. 
. list of Medical JonznalB required by the National Medical library. 
Price List of Ordnance and Ordnance Stores. 
Azmual Report of the Board of Visitora of the U. S. Military Academy. 

1877. 
A History of the Rock Ldand Arsenal, from 1863 to 1876. 
U. S. Army Wagon Harness (Horse and Mule), 1877. (16 Plates.) 
Digest of Opinions of the Judge- Advocate (General. 
A Sketch of the History and Duties of the Judge- AdTocate General's 

Department, U. S. Army. 
Annual Report of the Judge Advocate General of the Army, for the 

year 1877. 
Official Army Register for January, 1878. 

Steretary, War DepartmaU. 
Quarterly Report of the Chief of the Bureau of Statistics, Nos. 3 and 4. 
The United States Treasury Register. 
RMndations and Instructions concerning the Tax on Distilled Spirita, 

July 2, 1877. 
Digest of Appropriations for the Support of the Government of the 

United States. 

fiSeersCory, Trmmnry DepartmemL 

Almanac for the use of Navigators. 
American Ephemeris and Nautical Almanac, 1878-1880. 
Seventh Report upon the Improvement of the South Pass of the Mis- 
sissippi Kiver. 
Notice to Mariners, Foreign Lights, No. 69-60-62. 
Do. Hydrographio Notice, Na 64. 

List of Charts, 1877| for the European Station 
Do. RMufic ,, 

Da South Atlantic ,» 

Do. Asiatic „ 

Do. ' NorUi Atlantic „ 

Articles under cognizance of the Bureau of Steam Engineering for 
Vessels, 1877. 

. Bureau o/Na»igaikm, Navy DepartmmL 

Observations and Orbits of the Satellites of Mars, by Asaph HalL 

Naval Oh&erwUofy. 

WnUNGTOK :->Transaction8 and Proceedings of the New Zealand Insti- 
tute— 

VoLDC. Part 2. 1876. 
I, A, ,, lo77. 

Index of the Transactions and Proceedings of the New Zealand In- 
stitute— 

Vol I. to vm. 

The Instituie. 

Twelfth Annual Report of the Colonial Museum and Laboratory. 

The CoUmial Muteum. 

WlTBTTEHBSBO :-— WOrttembergische Naturwissenschaftliche Jahreehefte» 
1878— 
Hef t» L n. UL 

TheSociefy, 

YOKOHAHA .--^Transactions of the Asiatic Society of Ji^muu VoL VI, 

Part L The 8ock^. 
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MlSCUXANXOXTS. 

(The names of Donors in ItaUa.) 

AnBtraluui. Vol 1 ; Nos. 1, 3. The PubUiher$. 

Brazier, Jno., C.M.Z.S. : list of Land Shells collected on Fitzroy Island. 

The Author. 

Jack, R. L., F.G.S., and John Home, F.G.S. : Glacial Drift in the North- 
eastern Curpathians. The Auihors. 

Lamb, Prof. N., M.A. : On the Free Motion of a Solid throng^ an Lifinite 
Mass of Liquid. The Author. 

Manritias Expedition, 1874. Division L Lord Ltndtay. 

Miiller, Baron Ferd. von, C.M.G. : Fragmenta Photographis Australie. 
VoL 10. The AiOhor. 

Microscopes, Catalogues and Illnstrated Lists of. F. B. Kyngdon. 

Petermami, Dr. A. : Mittheilnnffen aus dem Gesammtgebiette der Geo- 
graphic EIrganziingsheft. 1^. 53 and 54. The Author, 

Batte F. ; Note sor les Boches et Gisements Mdtallif ^res de la Nonvelle- 
Cal^onie. ' TheAvOwr. 

Schombnrgk, Dr. : Forest Tree Planting and its Influence on Climate. 

The Author. 

Smyth, R. Brongh : The Aborigines of Victoria. Vols. I and 11. 

Rev. Peter Maepherson, M.A. 

Woods-Tenison, Rev. J. E., F.G.S. , F.L.S. : Census ; with Brief Descrip- 
tions of the Marine Shells of Tasmania and the adjacent Islands. 

The Author. 



Books purchaskd in 1878. 

Chambers's Descrmtive Astronomy. 
Grant's History of Physical Astronomy. 
Sir John Herschel's Cape Observations. 

„ Outlines of Astronomy. 

Humbolt's Cosmos. 5 vols. 
Jenkin's Electricity. 
lAcaille's Catalogue of Southern Stars 
Lardner and Dunkin's Handbook of Astronomy. 
Loomes' Practical Astronomy. 

„ Treatise on Meteorology. 
Lockyer's Solar Physics. 

,, Spectrum Analysis. 
Neison, K : The Moon. 
Noad's Manual of Electricity. 
Proctor's Large Star Atlas. 

„ Other Worlds. 
The Sun. 



» 



Saturn and his Systems. 
Bouiiedfle, W. : Inventions and Discoveries of the Nineteenth Century 
Sdiellen s Spectrum Analysis. 
Simm's Achromatic Telescope. 
Sprague's Electricity. 
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English Mechanic, from 1864 to 1878. 15 toIb. 

Astronomical Register, from 1863. 

Microscopical Dictionary. 

Carpenter on the Microscope. 

Watt's Dictionary of Chemistry. 7 vols, 

Hackett's History of Creation. 

Darwin's Origin of Species. 

„ Variations of Animals. 2 vols. 

,, Descent of Man. 

„ Expression of the Emotions, &c. 

„ Movements of Climbing Plants. 

„ Insectivorous Plants. 

,, Cross and Self Fertilisation, &c. 
Huxley's Physiography. . » 

,, Anatomy of Invert AnimalB. 

„ American Addresses. 

„ Lessons in Elementary Physiology. 

„ Lay Sermons. 
Huxley and Martin's Elementary Instruction. Practical Biology. 
Australian Handbook. 1878. 

Wagner's Chemical Technology, edited by Crookea. 1 vol. 
Swindell's Well-digging. 
Sutton's Volumetnc Analysis. 
Atlas of the Diatomacea. Nos. 1 to 14. 



Pexiiodicals purchased in 1878. 

American Journal of Science and A^. 

Annals of Natural History. 

Botanical Journal (Trimen). 

Chemical News. 

Comptos Rendus. 

Annales des Mines. 

Annales des Chimie et Physiaue. 

Popular Science Review, DallaB. 

Quarterly Journal of Science, Crookes. 

Journal of Society of Arts, 1878. 

Athenasum, 1878. 

Science Gossip, Hardwick, 1878. 

Zoologist, Harting, 1878. 

Warper's JahresMricht der Technischen Chemie, 1877. 

Fresinius' Zeitschrift fttr Analytische Chemie, 1878. 

Dinffler's Polytechnisches Journal, 1878. 

En^ish Mechanic and Mirror of Science, 1878. 

Geological Magazine, 1878. 

Journal of the Chemical Society, London, 1878. 

Nature, 1878. 

Philosophical Magazine, 1878. 

Quarterly Journal of Meteorological Society. 

Encyclopaedia Britannica. Vols. VII. Vlli. (half -bound in Boisia, 

issued). 
L'Art (Paris), 1877. 1878. 
PortfoUo, 1877, 1878. 
Art Journal, 1877, 1878. 
Bulletin de la Soc. G^ologique de France. 
Australian Hand Book, 1878. 
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Donations to tee Societt's Cabinets, 1878. 

A Collection of Fossil Leaves. John K. Itume, Esq. 

201 Species of Land and Marine Shells, as per the following list : — 

John Brazier, Esq,, C.Ji.Z.S., d-c. 

Class. GASTEROPODA. 

Family, MuRicxDiC. 

1. Murex adustns, Lam, Philippine Islands. 

2. „ capucinus, Lam, North Australia. 

Family, Tritoniid^. 

3. Triton mbecula. Lam. New Caledonia. 

4. Persona anus. Lam. Red Sea. 

5. Ranella granifera. Lam, Red Sea. 

Family, BucciNn>-fi. 
Sub-Family, Nassin-*. 

6. Ebuma (Zemira) Anstralis, Sowerby. Port Jackson Heads. 

7. Nassapapillosa, Linn, Philippine Islands. 

Family, Olividje. 

8. Oliva sanguinolenta. Lam. Solomon Islands, 
ponderosa, Ditclos. Mauritius, 
coerulea, BoUen, Sandwich Islands. 
e^eopcUis, Lam. 

tigrina, Meuschen. Torres Straits. 
tesselata, Lam. 

olivaceus, Meuschen. Panama, 
omenta, Solander. Nosibe. 
emicator, Meuschen. 
irisans, Lam. Ceylon, 
porphyritica, Martini. New Caledonia, 
erythrostoma, Lam. 

porphyritica, dark variety. New Caledonia, 
ele^^s. Lam. Fiji Islands, 
ispidula. Lam, Cape York, 
maura. Lam. Fiji Islands, 
cameola, GmtV. ,, 
scripta. Lam. ,, 

21. Scoi)hula oiplicata, Sovoerhy. California. 

22. Olivina jaspidea, Qmel, West Indies. 

Family. FASCiOLARrD.*. 

23. Fasciolaria tulipa. Lam. West Indies. 

Family, VoLuriDiB. 

24. Voluta fusiformis, Swainaon. Tasmania. 

25. „ vespertilio, Linn. Philippine Islands. 

26. „ Norrisi, Sowerby. Western Australia. 

27. „ Angasi, Sowerby. Tasmania. 

28. ,, zebra, i/eocA. Port Stephens, N.S.W. 

29. Mitra episcopalis, Lam, Aneiteum, New Hebrides. 

30. ,, pontincalis, Lam, ,, ,, 

Family, Columbellinje. 

31. Columbells various, Sowerby, Sandwich Islands: 
82. Engina mendicaria, Lam, Aneiteum, New Hebrides 
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33. Hazpa ventrioosa, Lam, Solomon Islands. 

FamHy, Casbidije, 

34. Cassis canalicniata, Lam, Ceylon. 
36. „ testdcolus, Lam, Cuba. 

Fa/mHiy. Doun)^ 

36. Malea pomnm, Lhm. New Caledonia. 

37. Sycotypos ficoides, Lam, Philippine Islands. 

Family. NAiiciDiB. 

38. Natica conica, Lam, Port Lincoln. 

39. „ melanostoma, Lam., Singapore. 

40. „ millepunctata, Lam, Acuiatic Sea. 

41. „ marochiensiB, Lam, Fiji Islands. 

Family, Tebxbbxdm, 
4SL Terebra dimidiata^ Lam, Tahiti. 

FamUy, ComDM, 

43. Conns marmoreus, Linn, New Caledonia. 

44. „ imperialis, Linn, Philippine Islands. 

45. ,, pulicarius, Brug, Solomon Islands. 

46. „ nguHnus, Brug, Philippine Islands. 

47. 9 9 quercinus, Brug, Solomon Islands. 

48. ,, amadis, Mart, Ceylon. 

49. ,, textile, Linn, New Caledonia. 

50. ,, aulicus, Linn, Ceylon. 

61. ,, striatus, Linn, New Caledonia. 

62. „ geographus, Lhm, New Caledonia. 
53. „ tolipa, Linn. Sandwich Islands. 
64. ,1 canonicus, Brug, Mauritius. 

55. „ maculatns, Sotob, Port Jackson. 

56. „ tessellatus, Bom, Aneiteum, New Hebrides. 
67. 9, catus, Brug. Loyalty Islands. 

58. 9, m^aris, Brug, Sandwich Islands. 

FamUy. Strombidje. 

59. Strombus pacifica, Sovoerby. Bampton Reef. 

„ Nova Zcdandioe. Chem. 

60. „ epidromus^ Linn, New Caledonia. 

61. 9t luhuanuB, Linn. New Caledonia. 

62. Cheno})ns pes-pelecani, Linn. British. 

63. Pelicaria scutulata. Mart. Port Jackson. 

64. TerebeUum punctatum, Lam. New Caledonia. 

FamUy. Ctpr^sidae. 

65. Cypraeda lynx, Linn. Fiji Islands. 



66. 
67. 
68. 
69. 
70. 
71. 
72. 
73. 
74. 
75. 
76. 
77. 



Argus, Linn. Marshall blands. 

exanthema, Linn. Tobago. 

pantherina, Solander. Red Sea. 

reticulata, Mart. Sandwich Islands. 

caput-serpentis, Linn, Fiji Islands. 

helvola, Linn, Bampton Reef. 

moneta, Linn. Tongataboo. 

annulus, Linn. Tongataboo. 

talpa, Linn, Andaman Islands. 

cameola, Linn, Kingsmill's or Mayliy]] Ldjmd. 

arenoea, Gray. Paumotus Islands. 

mos^ JAnn, West Indies. 



79. 




80. 




81. 




82. 




83. 




84. 




86. 
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78. Oypraeda caurioa^ Lhn, Sandwich Islands. 

zanthodon, Qraiy, New South Wales, 
errones, lAnn, Ceylon, 
cylindrical Bom, New Caledonia, 
isabella, lAnn. Bampton Reef, 
dandestina, Lhm, Tongataboo or Tonga. 
aselluB, lAnn^ Tongataboo or Tonga^ 
f elina, Qmd, Tongataboo or Tonga. 

86. Trivia qnadripunctata, Oray, West Indies. 

87. Cyphoma gibboaai JAm. 

(Ovuium gibho&umj Lam.) 

FaimUy, CxBiTHimjB. 

88. Cerithiom monilifenun, Kimer, New Caledonia. 
80. „ lemniscatum, Quoy, New Caledonia. 

90. „ Btercas-mnscanun^ Vol. Panama. 

91. Vertagns obeliscos, Brug. New Caledonia. 

FamOiy. Mklakudlc 

92. Melania setosa, Swcmaon, Solomon Islands. 

93. „ acuta, Lta, Island of Guam. 

Family, PALUDmiDiB. 

94. Paludina bengalensii, Lam, Mauritius. 

FomUy, Cafulida. 

95. Cochlolephas antiquata, Lmn. Cape Solander, Botany Bay. 

FamXIy. Nebitidje. 

96. Nerita polita^ Linn, Solomon Islands. 

97. „ albidUla, Lmn, Solomon iHlands. 

98. Neritma nucleolus, Mortkt, New Caledonia. 

99. „ cornea, Linn, Solomon Islands. 

100. „ zebra, Lam, Philippine Islands. 

101. „ somatrensis, Boub, Solomon Islands. ' 

102. „ pupa, Lnm. Cuba, West Indies. 

103. „ reticulata, Brod, Tahiti. 

104. „ mertoniana» Leuon, Fiji Islands. 

105. ,, longispina, Reclaa, Philippine Islands. 

106. Navioella porcellanay lAnn, Solomon Islands. 

FamUy, Troohidjb. 

107. Botella elegans. Beck, Ceylon. 

108. ClanculuB pharonis, Linn, Madagascar. 

109. Elenchus bneatus, Lam, Tasmania. 

110. Trochus merula, Chem, Cape of Good Hope. 

111. Qibbula strangei, A, Ad, Port Jackson. 

Svb'Famiiy, Stomatkllikje. 

112. Stomatella imbricata, Lam, Port Jackson. 

113. G^una strigata. A, Adams, Port Jackson. 

FamiUy, Haliotida. 

114. HaUotis oocoo-radiata» Beeve, Port Jackson. 

FamUy, Fissttrxxjjda 

115. Lncapina incei, Beeve, Port Jackson. 

116. ScntoB elongatosi Lam, Port Jackson. 
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FcmUy, Chitonida. 

117. Lophyras aiutraliB, Sowtrhy, Port Jackson. 

118. Cryptoplaz atriatos, Lam, Port Jackson. 

Family. Aflx7Stbid.£. 

119. BuUina lineata. Wood, Port Jackson. 

Family. Bullidjs. 

120. Bulla ampulla, Lmn. Port Jackson. 

121. „ oblonga, ^. ^c2am«. Port Jackson. 



22. 
23. 
24. 
26. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 
48. 
49. 
50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 

62. 
63. 
64. 
65. 



Order.— PULMONIFERA. 
Family. — Hslicid.s. 

Helix zanthocheila, Pfir, Solomon Islands, 
lambei, P/r. Ihike of York Islands, 
malantaensis, Angda, Solomon Islands, 
boivini, Petit. Solomon Islands, 
flezilabris, Pfr, Bubiana, Solomon Islands, 
hargravesi, Angas. Bougaineville, Solomon Islands, 
leucophae, Cox. Guadalcanar, Solomon Islands, 
ambrosia, Angas. Galera, Solomon Islands, 
cleryri, Petit, San Christoval, Solomon Islands. 
Bolitaria, Say. Ohio, United States of America, 
louisiadensis, Forbes. Louisiade Islands, 
maddoxi. Braider. Solomon Islands, 
fringilla, P/r. Rubiana, Solomon Islands, 
hunteri, Cox, Guadalcanar, Solomon Islands, 
nemoralis, JAnn, England, 
iloconensis, Sowerhy. Philippine Islands, 
hombrani, Pfr. Ysabel, Solomon Islands. 

g-ayi, Pfr. New South Wales, 
uncestonensis, Reeve. Tasmania, 
coxi, Crosse. Port Denison. 
majuscula, Pfr. New Ireland. 
vitatta» Mull. Ceylon, 
cineracea, ffomb et Jacq. Solomon Islands, 
cereolus, MuM. Florida, U.S. A. 
sophiae, Ocukoin. Lord Howe's Island. 
Bulimus strangei, Pfr. Rubiana, Solomon Islands. 

palmarum, Mousson. Galera, Solomon Islands, 
san-christovalensis. Cox, Solomon Islands, 
sellersi. Cox. Guadalcanar, Solomon Islands, 
miltocheilus, Beeve. San Christoval, Solomon Islands, 
dux, Pfr. King George's Sound, 
dufresni. Leach. Tasmania, 
zebra, Mull. Honduras, Cent. America, 
luzonicus, Sowerby. Philippine Islands, 
melo, Quoy and Guimard. King George's Sound, 
kingi, Oray. King George's Soimd. 
Partula gibba, Fer. Guam. 
Achatina virginea, Linn. Cuba. 
Achatinella vulpina, Fer. Sandwich Islands. 
Pupa uva, Linn. West India Islands. 

Family. Axtricuudjr. 

Auricula auris-judce, Linn, Cape York. 
Cassidula angulifera. Petit. Cape York. . 
Pythia argenvillei, Pfr. Fitzroy Island. 
Melampus fasciatus, Desk. Solomon Islands. 
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Obioil-^PERCULATA. 

FamUy, CrcuoiFKOiBXDM, 

166. Papina ao^iasi, Brasder, New Guinea. 

167. Hajgravesia polita, Jff, Adams, Solomon IslandB. 

FamUy. HsuciNiDiE. 

168. Helicina moquiiiiaiia^ Reclvz, San Christovalt Solomon lalandB. 



CLASS.— CONCHIFERA. 
Ordxb. PHOLADACEA. 

Family. PnoLADiDiE. 

169. Bamea aimilis, Gray, Port Jackson. 

Family, Solbnidje. 

170. Solen aloanei. Gray, Port Jackson. 

FamUy. Tbllinidje. 

171. TeUina vireata, Linn, Fiji Islands. 

172. „ scobinata, Linn, Philippine Islands. 

StUhFamUy. Donacinje. 

173. Donax deltoides, Lam, Port Jackson. 

FamUy, Veneridje. 

174. Ghione lamellata, Lam. Tasmania. 

175. „ calophylla, ffanley. Port Jackson. 

176. „ alatus, Meeve. Port Jackson. 

178. ,, scalarina, Xom. South Australia. 

179. Tirela undulosa^ Lam. South Australia. 

180. C^herea castrensis, Lam. Tonsataboo. 

181. Circe undatina, Lam, Port Jackson. 

182. „ pectinata» Linn, Port Curtis. 

183. Tapes undulata. Bom, Port Jackson. 

FamUy. Caxdildm. 

184. Cardium lyratum, Sowerby. Tongataboo. 

185. », unedo, Linn. ¥i\i Islands. 

FamUy, liucnriDM, 

186. Lucina rug^era, Beeve, Port Jackson. 

FamUy. Mtthida 

187. Lithodomus gracilis, Lam, Torres Straits. 

FamUy, Tbiooniidjs. 

188. Trigonia margaritacea, Lam, Tasmania. 

189. „ lamurcki, Oray, Port Jackson. 

FamUy, Abcidje. 

190. Barbatia fasciata, Beeve, Port Jackson. 

191. Ajdnia holoeerica, Beeve, Port Jackson. 

FamUy. PxcnNiDA 

192. Pecten tcffula^ Wood, Port Jackson. 

193. ,» pallium, Lam, New Caledonia. 

194. „ purpuratuSy Lam. Panama. 

195. Vola fumata, Beeve, Port Jackson. 

196. Badula lima, Linn, Port Jackson. 
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FamUy, Vojskljjdm, 
107. VnlsellA nigOBa, Lam. New CaledoniB. 

FamUy, OsTRXiDiB. 
198. Ostrea mordax, Ootdd. Port Jackaon. 



CLASS.— BRACmOPODA. 

Family, TEBEBBATULIDiE. 

Sub-Family. TsasBBATULiNiE. 
100. Waldheimia flavescens, Lam, Port Jackson. 

Sub-Family. MAOASiNiE. 

200. Magos cumingi, Davidson. Port Jackson Heads. 

201. ELraussia lamarckiaod, J)amd»9n. Port JadwML 

101 mounted on glaaa tablets, 10 done up in paper. 
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EXCHANGES AND PRESENTATIONS 

ICABS BT THE 

BOTAL SOCIETY OP NEW SOUTH WALES. 



/ 

Ik th« ftdkming Llsti the numben refer to the under-mentioned pabUcRtiona :— 

No. 1. — Journal of the Royal Society of New South Wales, 1877. 
,t 2. — Remarks on the Sedimentaiy Formations of New South Wales, 

by the Rev. W. K Clarke, M.A., F.R.S., ftc. 
„ 3. — ^Report of the Mining Department of New South Wales, 1877. 
„ 4. — Report of the Commissioner for Railways of New South Wales, 
1876. 
6.— Report of the Council of Education of New South Wales, 1697. 



»• 



Akxrica (Untteb States). 

Albany.— New York State Library, Albany. Nos. 1, 2, 3, 4, 6. 

Annapolis (ILD.)— Naval Academy. Nos. 1, 2, 3, 4. 

Baltimore. — John Hopkins' University. Nos. 1, 2, 3, 4, 5. 

Boston. — ^American Academy of Science. Nos. 1, 2, 3, 4. 
„ Boston Society of Natural History. Nos. 1, 2, 3, 4. 

BofEUa— Bufblo Society of Natural Sciences. Nos. 1, 2, 3, 4. 

Gamliridge.— The Museum of Comparative Zoology, Harvard College. 

Nos. 1, 2, 3, 4. 

OiicagQ.— Academy of Sciences. Nos. 1, 2, 3, 4. 

Goldwater, — Michigan Library Association. Nos. 1, 2, 3, 4. 

Davenport (Iowa).—Academy of Natural Sciences. Nos. 1, 2, 3, 4. 

Hobotol Gf. J.) The Stevens' Imrtatute of Technology. Nos. I, 2, 3, 4. 

][inneopolia.--Minne0t>ta Academy of Natural Sciences. Nos. 1, 2, 3^ 4* 

Kew York. — American Chemical Society. Nos. 1, 2, 3, 4. 

American Geographical Society of New York. Koe. 

1.2,3.4. "^ 
Lyceum of Natural History. Nos. 1, 2, 3, 4. 
School of Mines, Columbia College. Nos. 1, 2, 3, 4. 

Penikeae Island.— Anderson School of Natural History. Nos. 1, 2, 3, 4. 

Philadelphia. — ^Academy of Natural Science. Nos. 1, 2, 3, 4. 

„ American Entcmiologioal Society. Nos. 1, 2, 3, 4. 

„ American Philosophical Society. Nos. 1, 2, 3, 4. 

„ Franklin Institute. Nos. 1, 2, 3, 4, 6. 

„ Zootogical Society off Philadalphuk No. l,2.S^4i 

Salem OCaas). — Peabody Academy of Sciences. Nos. 1, 2, 3| 4. 
„ Essex Listitnticn. Nos. 1, 2, 3, 4^ 6. 

SttL01lis.--Aciidem/of Sdences. Nob. 1, 2, 9, 4. 



ft 
f» 
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$» 



WaihingtOIL— Commiaaioner for Agricaltare. Nob. 1, 2, 3, 4. 

Dr. F. v. Hayden, Q«ological Survey of Temtorifli 

No0. 1, 2, 8, 4, 6. 
Hydrographic Office. Nob. 1, 2, 3, 4, 6. 
Smithsonian Inatitate. Nob. 1, 2, 3, 4, 5. 
War Dept Nob. 1, 2, 3, 4. 
Chief Signal Officer. War Dept. Nob. 1, 2, 3, 4. 
Director of the Mint. Treasory Dept. Nob. 1, 2, Z,\i, $. 
The Secretary. Treasary Dept. Nob. 1, 2, 3, 4, 5. 
The Secretary. Navy Dept. Nob. 1, 2, 3, 4. 
U.S.A. Coast Survey. Navy Dept. Nob. 1, 2, 3, 4. 
Bureau of Navigation. „ Nob. 1, 2, 3, 4. 

The Secretary. Dept. of the Interior. Nob. 1, S^ 3, 4, 5. 
U.S. Nationid Museum. „ Nob. 1, 2, 3, 4, 5. 
Bureau of Education. „ Nob. 1, 2, 3, 4. 

Office of Indian AfiGurs. „ Nob. 1, li^ 3, 4. 



Thx Dominion of Canada. 

Hamilton (Canada West).— Scientific Association. Nos. 1, 2, 3, 4, 5. 

XontreaL — Geological Survey of Canada. Nos. 1, 2, 3, 4. 

„ Natural History Society of Montreal Nob. 1, 2, 3, 4. 

Ottawa.— Academy of Natural Sciences. Nob. 1, 2, 3, 4. 

Toronto.— Canadian Institute. Nob. 1, 2, 3, 4, 5. 

Atjstbia. 

Praflrne. — Konlglich bdhmische GeseUschaft der Wissenschaften. Nob. 1, 
2. 3, 4, 5. 

Tienna.— Anthropoloeische GeseUschaft. Nob. 1, 2, 4. 
Geoffraphiscne GeseUschaft. Nob. 1, 2, 3, 4. 
GeoIogiBche Beichsanstalt. Nos. 1, 2, 3, 4. 
Kaiserliche Akademie der Wissenschaften. Nob. 1, 2, 3, 4, 5. 
CSsterreichische GeseUschaft fiir Meteorologie. Nos. 1, 2, 4. 
Zoologisch-Botanische GeseUschaft. Nob. 1, 2, 3. 
K. K. Central Anstalt fiir Meteorologie und Erdmagnetiamui. 
Nob. 1, 2, 4, 5. 

Trieste*— Sooieta Adriatica di Scienze Naturale. Nob. 1, 2, 4, 5. 

BSLOITJM. 

BmsselSt— Aead^mie Royale des Sciences, des Lettres 6t des Beaox Arts. 
Nob. 1, 2, 3, 4, 5. 

Liege.— Socidt^ deb Sciences. Nob. 1, 2, 3, 4. 
„ Socidtd Gtelogique. Nob. 1, 2, 3, 4. 

Lnzembonrg. — ^Institnt RoyalGrand-ducal deLuzembourg. Nos. 1, 2, 3, 4, 5. 



COLONIES. 

Caps of Good Hofb. 
Cape Town.— The PhilOBophlcal Society. Nob. 1, 2, 3, 4, 5. 

Maukitius. 
Fort Louis.— The Royal Society of Arts and ScienoBS. Nob. 1, 2, 3, 4, 5. 
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Kxw South Waub. 

SfiBBf, — ^The AnstnJiAn Club. No. 1. 

,y The AuBtralian Musenm. Na 1. 

,, The Free Public labniy. No. 1. 

,t The T.inn<>an Sodety of New South Wales. No. 1. 

„ The Mining Department. No. 1. 

^, The Observatory. Na 1. 

„ The School of Arts. No. 1. 

,, The Union Club. No. 1. 

„ The University. No. 1. 

Nbw Zealand. 

Ancklaaid.— Auckland Institute. Nos. 1, 2, 3, 4, 6. 

Chrifftch'ttrch.— Philoaophical Society of Canterbury. Nos. 1, 2, 8, 6. 

Otago.— -Otago Institute. Nos. 1, 2, 3, 4, 6. 

WdlinfftOlL— The Philosophical Society. Nos. 1, 2, 3, 6. 

Colonial Museum. Nos. 1, 2, 3, 4, 5. 
New Zealand Institute. Nos. 1, 2. 

(Forwarded per favour of the Wellinffton Mtueum,) 

Queensland. 

BriilNUie.— The Philosophical Society. Nos. 1, 2, 3, 4, 6. 
„ The Acclimatjgation Society. Nos. 1, 2. 

South Australia. 

Addsida* — ^The Qovenmient Astronomer. Nos. 1, 2, 6. 

„ The South Australian Institute. Nos. 1, 2, 3, 4, 5. 

„ The University. Nos. 1, 2, 3. 

„ The Government Botanist. Nos. 1, 2, 3, 4, 6. 

Taskanla. 
Hobart Town.— The Royal Society of Tasmania. Nos. 1, 2, 8, 4, 6. 

Victoria. 

KelbOlima. — ^The Government Statist. Nos. 1, 2, 3, 4, 5. 
y. The Grovemment Astronomer. Nos. 1, 2, 3. 






,, The Mining Department. Nos. 1, 2, 3, 4. 

„ ne Public Library. Nos. 1,2, 3^ 4, 6. 

The Eclectic Association. Nos. 1, 2, 5. . 



The Bapl Society. Nos. 1, 2, 3. 
The University. Nos. 1, 2. 



The Government Botanist. Nos. 1, 2. 
\, The Registrar G^eraL Nos. 1, 2, 6. ^ 

{Forwarded per favour of the PMie LibraryJ) 



Bnolanj>. 

CamihridgOk— The Natural Science Club. Nos. 1, 2, 4^ 
„ The Philoso^ical Society. Nos. 1, S^ 4. 

„ The PubUc (Town) Library. Nos. 1, 2, 4» K 

„ Kie Ray Club. Nos. 1, 2, 4. 

»i 



The Union Society. Nos. 1, 2, 4. 

The University Library. No& 1, 2, 4^ 6. 
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Dudley.— I>i&dley and Midlmd-GeolMioal nd Scientific Society. Not. 1, 

2, 3, 4, 6. 
Leeds. — PMloeophlcal Society. Nos. 1, 2y i. 
,, The College of Science. Noo. 1, 2, 4. 

IdverpooL — ^Litarvy and PhilQiophical Societj. Noe. I, 2,4^6, 
Londrau — Editor Cassell's Encyclopaddia. Nos. 1, 2, 4^ & 
„ Editor Encyclopaedia Bntannioa. Koo. 1, 2, 4, 6. 

Editor EngliBh Encyclopndia. Noa. 1, 2, 4, 6. 

Editor Popular Science Keview. Noe. 1, 2, 4| & 

Quekett Microscopial dub. Noa. 1, 2. 

The Admiralty Lmrary. Nos. 1, % 4. 

The Agent-6«ieral. Noa. 1, 2, 3, 4, 5. 

The Anthropological Society. Noa. 1, 2l 
\, The British Aasociation. N'oa. 1, 2» 4. 
„ The British Museum. Noe. 1, 2, 4, 6. 

The Chemical Society. Noa. 1, 2. 

The Entomological llabrary. Noa. 1, % 4. 

The Geological Society. Nos. 1, 2, 3» 4. 
„ The Geological Survey of Great Britain. Noa. 1, 2. 
„ The Museum of Practical Geology. Nos. 1, 2, 4. 
y, The Iniititution of Civil Engineers. Noe. 1, 2, 4. 
„ The Institution of Naval Architects. Nos. 1, 2, 4. 
„ The linnean Society. Noa. 1, 2. 4. 
„ The London Institution. Noa. 1, 2, 4^ 6. 
„ The Meteorological Office. Noa. 1, 2, 4. 
„ The Meteorological Society, Nos. 1, 2, 4. 
f. The Physical Society, South Kensington Museum. Noa. 1, S^ 4. 
„ The Queen's Idbrarv, Windsor. Nos. 1, 2, 4» 6. 
„ The Royal Asiatic Society. Nos. 1, 2, 4. 
„ The Royal Astronomical Society. Noa. 1, 5S. 

The Royal Colonial Institute. Noe. 1, 2, 3, 4. 

The Royal College of Physicians. Nos. 1, 2. 

The Royal College of Surseons. Nos. 1, 2. 

The Royal Geographical Society, Nos. 1, 2, 4. 

The Royal Historical Society. Nos. 1, 2, 4, 6. 

The Royal Institution of Great Britain. Nos. 1, 2» 3, 4. 

The Royal Microscopical Sociefy. Nos. 1, 2, 4. 

The Royal School of Minea. Noa. 1, ^ 3» 4. 

The Royal Society. Noe. 1, 2, 3, 4» 5. 

The Royal Society of Literature. Noa. 1» 8, 4 
„ The Society of Arta. Noa. 1, 2, 4. 

The Treasury Library. Nos. 1, 2, 4, 5. 

The United Service Museum. Noa. 1« 2* 4. 

The War Office. Noa. 1, 2. 

The Zoological Society. No. 1, 2. 

Lord lindBay. Nos. 1, 2, ^ 5. 

Jbacliester.— Literary and Philoaophical Society. Nos. 1, 2, 4, 5. 

„ The Owen's College. Nos. 1, 2, 4, 6. 

„ The Geological Society. Nos. 1, 2, 3, 4. 

Hiddlesboro'.— Iron and Steel Institute. Nos. 1, 2, 3, 4. 

Howcastle-lipOII-Tyiie. — Chemical Society. Nos. 1, 2, 3. 

North of England Inatitata of MininglhiW— w 
Nos. 1, 2, 3, 4. 
v.Ozford«— The Ashmojean Library. Nos. 1, 2, 4, ft. 
,, The Bodleian Library. Nos. 1, 2, 4, 6. 
„ The Radcliffe Library. Noa. 1. 2, 4, 5. 
,, The Radcli£Ee Qbaervatozy. Nob, 1, 2. 
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Peumoe.— Geological Society of ComwaU. Kos. 1, 2, 4. 

ItymOQfiL— Bevon and Comwan Natural History Society. No8. 1, S, 4. 

TrVO. — ^Miners' Association of Cornwall and Devon. Nob. 1, 2, 4. 

„ Mineralogical Society of Great Britain and Ireland. NoSw 1, 2« 4. 

Fkahgi. 

Bordeanz.— Acadtoiie des Sciences. Nos. 1, 2, 3, 4, 5. 

CSMBL~*Acad6mie des Sdenoes. Koe. I» 2, 4. 

By on. — ^Acaddmie des Sciences. Nos. 1, 2, 4. 

UUa— Soei^td Gtologique du Nord. Nos. 1, 2, 3, 4. 

Xoufcpeillkr.— Acad^mie des Scienoes et Lsttres. Kos. 1, 2, 4^ S. 

Pttru. — ^Acaddmie des Sciences de I'lnstitut. Nos. 1, 2, 4. 

',, Cosmos (Mons. Victor Mennier). Nos. 1, 2» ^ 5. 

^ Depdt de la Marine. Nos. 1, 2, 5. 

„ Ecole des Mines. Nos. 1, 2, 3, 4. 

„ Ecole Normale Sup^rieure. Nos. 1, 2, 4. 

„ Ecole Polytechnique. Nos. 1, 2, 4. 

y. Faculty des Sciences de la Sorbonne. Nos. 1, 2, 4, 5. 

,, Jardin des Plantes. Nos. 1, 2. 

„ Les Mondes (Mons. TAbb^ Moigno). Nos. !» 2» 4. 



L'Observatoire. Nos. 1, 2. 

Mus^ d'Histoire Naturelle. Nos. 1, 2. 

Boyale Acaddmie des Sciences. Nos. 1, 2, 3, 4, 5. 

Soci^t^ Botanique. Nos. 1, 2. 

Revue des Cours Scientifiques (Mons. Alglave). Nos. 1, 2, 4. 

Soci^t^ de Biologic. Nos. 1, 2, 4 

Soci^t^ d'Encooragement pour I'lndustrie NationalcL Nob. 1« 2i 

Socidt^ de G^omphie. Nos. 1, 2, 3, 4. {i, 5. 

Soci^t4 Entomologique. Nos. 1, 2, 4. 
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», Soci^t^ Gtologique. Nos. 1, 2» 3, 4 

„ Soci^t^ M^teorolo^que de France. Nos. 1, 2, 4. 
„ Soci^t^ Mindralogi^ue. Nos. 1, 2, 4. 
„ Soci^t^ Philotechmque. Nos. 1, 2, 4, 6. 

Saint Etienne. — Soci^t^ de rindnstrie Universale. Nos. 1, 2, 4 

Toulouse. — Acad^mle des Sciences. Nos. 1, 2, 4, 5. 

Gesmany. 

BerlilL— Ghemische Gesellscfaaft. Nos. 1, 2, 3. 

„ Konigliche Akademie der Wissenachaften. Nosl 1, 2, 3, 4, 5. 

Bonn. — ^Naturhistorischer Verein der Preussischen Bheinlande uad Wsii^ 
phalens in Bonn. Nos. 1, 2, 3, 4, 5. 

Carlsmlie. — ^NaturwissenschaftHcher Verein zu Carlsmhe. Nos. 1, S^ % 4 

Drosdon. — Bas Statistische Burean des Ministeriums des Inneni zu Dau^ 

den. Nos. 1, 2, 3, 4, &• 
,, Die Eaiserlich Leopoldinisch-Carolinisch Deutsche Akademie 

der Natnrforscher zu Dresden. If os. 1« 2, 3, 4 
,» €kneral Direction der Eoniglicben Sannnlungen filr Knnst und 

Wissenschaft zu Bresd^. Nos. 1, 2, 4 
,, Konigliches Geologischen MuseiuiL Nos. I» 2, 4 

Trankftirt B/X. — Senckenbergiscfae Nat u rfors ch ende GenBsehaft- in 

EEaokfori a/M. Nos. 1, 1^ 3^ 4» & 
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TnSbng (8ftWniy).--I>ie Berg AkiKlemie za Freibeig. Noe. 1, 2, 3, 4. 

„ Naturforachende Gesellsdiaft za Freibeig. Noc 1, 2; 3»^ 

Ootti]lff0II« — Konigliche Gesellachaft der Wissenachaften in Gottingoi. 

Noe. 1, 2, 3, 4, 6. 

OorlitL—Nattirfonchende Qesellacliaft in Gorlits. Noe. 1, 2. 

Hamlnirg. — ^^ Gtoognrphische (jreeeUBchaft in Hambuiv. Koe. 1, 2. 

f, Verein mr NatarwiBsenschaftliche UntechiJtimg in Hainbnig. 

Nos. 1, 2, 3, 4, 5. 

Hoiddbonr. — ^Katorhistorisch Mediciniache Gosellschaft za Heidelbei^. 

Nob. 1, 2, 4. 

JaUL — ^Medidoisch NatarwiasenschafiJiche Geaellaohaft Noa. 1, 2, 4. 

Eonigfborg.— Die Phyaikaliach-okonomiache Geaellachaft. Koa. 1, 2L 

TjAipri g (SftZOny)- — ^Univeraity Library. Noa. 1, 2, 3, 4, 5. 

XarlmTg. — The Univeraity. Noa. 1, 2, 3, 4. 

„ GeaeUachaft zor Befordemng der G^eaammten NatorwiaMODa- 

chaften in Marbaig. Noa. 1, 2, 4, 5. 

XuUllMIMlL-^Indaatrial Society. Noa. 1, 2. 

XlUUdl0IL — Konigliche Akademie der Wiaaenachaften in Mtincfaen. 

Noa. 1, 2, 3, 4, 6. 

Stotteart* — Kdniglich-Statiatich-Topogmphiachea Bareaa za Stattgart. 

Noa. 1, 2, 6. 

WmttOSlborg- — ^^^ Verein fiir Vaterlandiache Natnrknnde in WfM- 

tembeig. Noa. 1, 2» 3, 4, 5. 

India. 

Calcnttft. — The Aaiatic Society. Noa. 1, 2, 4, 5. 
,, The Geological Muaeom. Noa. 1, 2, 4. 

„ The Geological Surrey of India. Noa. 1, 2, 4. 

Irxland. 

Dublin. — Geoloncal Society. Noa. 1, 2, 3, 4. 
,, Royal Iriah Academy. Noa. 1, 2, 4, 5. 

ItAlt. 

Gtnoa* — Muaeo Givico di Storia Natnrale. Noa. 1, 2. 

XilaiL— Society Italiaoa di Scienze Natnrale. Noa. 1, 2, 3, 4. 

HftpldS. — Society Reale Academia delle Scienze. Noa. 1, 2^ 4, 5. 
„ Zoological Station (Dr. Dohm). Noa. 1, 2. 

Filermo. — ^Academia Palermitana di Scienze, Lettere ed ArtL Noa. 
1, 2, 4. 

Piia. — SocietJi Toacana di Scienza Naturale. Noa. 1, 2, 4, 6. 

Boin6. — Circolo(kographico d'ltalia. Noa. 1, 2. 

Oaaerratorio del Colle^^o Bomano. Noa. 1, 2. 

B. Academia die Lincei. Noa. 1, 2, 4, 5. 

K. Comitato Geologico Italiano. Noa. 1, 2, 3, 4. 

SiOUL — ^R> Aocademia de Fiaiocritid. Noa. 1, 2. 

Turin.*— Reale Academia delle Scienza. Noa. 1, 2, 4. 

„ Begio Oaaervatorio della Regio Univeraita. Noa. 1, 4. 

▼«lliG6.— RttlellnJrtitato Veneto di Sdenze^ Lettere ed Arti. Noa. 1» 4^ 5. 
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Jatak. 
Tdkohama.— Asiatic Society. No8. 1, 3, 4, 5. 

NCTHSRLANDfl. 

Amsterdam. — Acad^mie Boyale des Sciences. . Nos. 1, 4, 6. 
Haarlem.— Soddtd HoUandaise des Sciences. Nos. 1, 4, 6. 

NOBWAY. 

Christiailia.-— Kongelige Korske Fredericks Uniyersitet. Nos. 1, 4^ 5. 

Russia. 
XdecOW.—La Soci^td Imp^riale des Natuialistes. Nos. 1, 3, 4, 6. 
St. PeterBburg.—Ii'Acad^mie Imp^riale des Sciences. Nos. 1, 4^ 5. 

Scotland. 

SdinbnrglL — Geological Society. Nos. 1, 3, 4. 
Royal Physical &iocie^. Nos. 1, 4. 
The Royal Society. Nos. 1, 3, 4, 5. 
The Ro;pJ Observatory. Nos. 1, 3. 
The University. Nos. 1, 3, 4, 5. 

CHasgOW.— Geological Society. Nos. 1, 3, 4. 
,» The University. Nos. 1, 4, 5. 

AberdeeXL — ^The University. Nos. 1, 4, & 

Spaik. 
"MtkAnA. — Instituto Geografioo y Estatistioo. Noe. 1, 4, 5. 

Sweden. 

Stockholm. — Kondjlga Svenska Ventens Kapo-Akademie. Nos. 1, 4, 6. 
„ The university. Noe. 1, 4. 

SwrrZEBLANDi 

Oenevft.— Institat National G^nevoie. Nos. 1, 4, 5. 

LaTUMUme. — De la Soci^td Vaudois des Sciences Natarelles. Nos. 1, 4, 5. 

VeUChateL — Sod^t^ des Sciences Natarelles. Nos. 1, 4, 5, 
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Nnmber of Publications sent to Great Britain . . . 218 
,, „ „ The Colonies (indud- 

in^ India) ... 112 

„ ,, f, America ... ... 194 

„ I, yy Enrope ... ... 319 

„ „ „ Aria (Japan) ... 4 

Total (induding Editors of Periodicals) 877 



The Sodety's Hoose, Sydney, August, 1878. 
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EEPOETS FEOM THE SECTIONS. 

(IN ABSTBACr.) 



SECTION A ^ASTRONOMY AND PHYSICa 

PRELIMINARY MEETINGS APRIL, 1878. 
Mr. H. C. Russell, B.A., F.RA.S., in the Chair. 

Aftbr the oonfirmation of the minutes of the preceding meeting 
of the Section, the election of officers for the current year was 
proceeded with, and the following gentlemen were elected : — Chair- 
man : Mr. n. C. Russell, B.A., F.RA.S. Secretary : Mr. G. 
D. Hirst. Committee : Mr. H. G. A. Wright, M.RC.S. ; Mr. 
W. J. MacDonnell, F.RA.S. ; Rev. Geo. Martin, and Mr. 
J. XJ. C. Colter. 

It was resolved that the meetings of the Section for the present 
session should be held on the first Friday in each montL 

3 MAT, 1878. 
Mr. H. C. Russell, B.A., <&c., in the Chair. 

A paper was read from Mr. John Tebbutt^ F.KAuS., Windsor, 
entitled "Note on the Planet Uranus." 

TheCHAiRKAK read a paper on the "Longitude of the Sydney 
Observatoiy," and stated that as the longitude determined by him 
agreed veiy closely with that arrived at by companson with 
Melbourne and Wellington (N.Z.) by telegraph, it would in 
future be assumed as the correct longitude of the Observatory. 

Mr. G. D. Hirst quoted some remarks published by Mr. 
Bessemer in " Nature " on the construction of hirge silvered glass 
reflectors. 

IS JUNE, 1878. 
Mr. H. C. Russell, RA., &a, in the Chair. 

Mr. W. J. MacDonnbll, F.R.A.S., read a paper on sundiy 
forms of governors for telescopendriving clocks. He stated 
that he had not been able to place on record all that he had 
found on the subject^ but that he hoped to finish the paper on a 
future occasion. 

A paper was read from Mr. John Tebbutt, F.RA.S., Windsor, 
on the recent transit of Mercury. A supplementary paper was also 
read from the same gentleman on the result of a recent determi- 
nation of the diiSerence in longitude between his observatoiy and 
that of Sydney. 
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Mr. G. D. Hirst read a note on his personal observation of the 
remarkable meteor seen on the afternoon of the let June. 

The Chairman exhibited a set of eye-pieces, manufactored by 
Hilger, of London, for the huge equatorial at the Sydney 
Observatoiy, ranging from 150 to 1,200 diameters, the lenses 
being composed of quartz. He also exhibited a micrometer for 
the large spectroeoope by the same maker. 

A clock was exhibited, the invention of Mr. Barracloug^ for 
producing a perfectly uniform motion in the revolving barrel of a 
chronograph. The governing power was prodooed by two pendu- 
lums swinging at right angles to each other. 

S JULY, 1878. 
This meetang lapsed in consequence of the absence from town 
of several of the members. 

t A UQUST. 1878. 
Mr. H. C. Edssbli., &A., ^, in the Chair. 

A discussion took place in reference to the clock exhibited at 
the last meeting Mr. Russell stated that he had succeeded in 
greatly simplifying the attachment to the pendulums. The dock 
was being tried on a chronograph at the Observatory, and was 
giving very satisfactory results. 

A paper was read from Mr. JoHH Tebbutt, F.R AS., Windsor, 
on the star " Brisbane, 6183." 

Mr. W. J. MacDoknelLi F.RA.S., reada letter he had received 
from Mr. Neisson umng the establishment of a Selenographical 
Society in Sydney. He also read a paper on observatories in Uie 
United States. 

The Chairxak read a paper on *' The Comparison to Sirius.** 

6 SEPTEMBER, 1878. 

Mr. H. C. Russell, RA., &c., in the Chair. 

The Chairman introduced to the notice of the members a new 
fonn of triangular micrometer, which he recommended as pos- 
sessing many advantages over the old form of ring micrometer. 
It consisted of a metaJ kiangle introduced into the diaphragm 
of the eye-piece, the base of the triangle being equal to its hei^tb 

Mr. G. D. Hirst exhibited some crayon drawings of Jupiter 
made during tiie present opposition ; he read some notes on the 
most remaikable features presented by tiie planet at the present 
time. 

Mr. W. J. MAcDoNiTBLLand the Chaibkah exhibited some new 
forms of microphones and apparatus 
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4 OCTOBER 1878. 
Mr. H. C. IUtsbbll, RA., &c., in the Oiair. 

A paper was read from Mr. W. J. MaoDonkell, E.R AS., on 
star discs and the separating power of telescopea 

The Chatrmak read a paper on tiie results of the transit of 
Venns observations published by Oaptain Tapman. 

1 NOVEMBER, 1878. 
Mr. K. C. Russell, RA., &a, in the Chair. 

A paper was read from Mr. John Tsbbutt, F.RA.S., Windsor, 
cm the '* Geocentric Conjunction of Mars axid Saturn on the Ist 
July^ 1877." 

The Chairman read a paper on the " Mounting of large Object- 
glasses." He also read a note on a new form of equatonal stand ; 
it was accompanied by a model and w(H*king <&awinga The 
model was inspected by the meeting, and the plan proposed met 
with general approval 
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Note on the Planet Uranus. 

By John Tebbutt, F.RA.S. 

[Bead before the Astronomical Section^ S May, ISTS.] 

A OENTUBT has now almost elapsed since Sir William Heradiel 
detected the planetary character of Uranus, and daring that long 
period the planet has passed only once through its perihelion. 
This perihelion passage occurred about the close of last century. 
The planet, in consequence of its slow angular movement, comes 
into geocentrie opposition to the sun once in every period of 370 
days. Its nearest approach to the earth takes place, of course, 
about the time of the opposition, but it is obvious from a con- 
sideration of the eccentricity of the planet's orbit that the oppo- 
sition-distance varies according to the distance of the planet itself 
from its perihelion. Without regarding the small variation due 
to the earth's distance from its own penhelion, it is also obvious 
that when the opposition takes place at the same time that the 
planet is in or vezr close to its perihelion the opposition-distanoe 

I at a minimum. V ^^ - ^^ -«>»» favourabir^portnnity for 
the telescopic examination of the planet and its satellites. Now 
this combination of circumstances will soon take place ; the planet 
has, in fact, for the past forty years been gradually approaching 
the earth at each successive opposition. It will be remembered 
that in the newspapers I pointed out a somewhat similar drcum- 
stance in connection with the planet Mars previously to its oppo- 
sition last year. The heliocentric longitude of Uranus at the last 
opposition (15 Februaiy, 1878) was 147" 25', and that of the peri- 
helion, according to Chambers's Descriptive Astronomy, 1867, p. 38, 
is 167° 30\ and as the heliocentric motion of the plaiiet is at pre- 
sent about 4| degrees during a synodical period, it follows that the 
opposition of March, 1882, will Ml the nearest to the perihelion 
during the present centuiy. Adopting the planet's orbit-elements 
in Chambers's Astronomy, I get 18*2875 and 20*0780 respectively 
as the perihelion and aphelion distances expressed in parts of the 
earth's mean distance from the sun. The radii-vectores of the 
earth corresponding to the heliocentric longitudes of the planet's 
perihelion and aphelion are respectively 0*9932 and 1 '0064. From 
these values I deduce therefore 17*2943 and 19*0716 as the mini- 
mum and maximum limits of the variation of the planet's opposi- 
tion-distance. If now we assume Sir G. B. Airy's determination 
(KA.S. Monthly Notices, Vol. XXXVIH. p. 16) of the sun's 
mean distance from the telescopic observations of the British Ex- 
pedition for the Observation of the transit of Yenus, 1874, namely, 
93,375,000 miles, we have for the real minimum and maximum op- 
position-distanoes 1,615 and 1,781 millions of miles respectively. 



SBPOBTS FBOX THB SBOTIOirB. .221 

giving a difference of 166 millions of miles. This difference cer- 
tainly does not form a great proportion of the whole distance, but 
it is sufficient to indicate that Uranus is now in the most farour- 
ble part of its orbit for telescopic observation, and this favourable 
combination of circumstances will increase till ISS^y after which it 

will ^imiTiiaVi 

Another result of the conditions I have thuspointed out is the fact 
that the planet is becoming more distinct to the naked eye at each 
successive opposition. It can, even now that several weeks have 
elapsed since its opposition, be distinctly seen without a telescope. 
At the present time it is nearly on the same meridian of right 
ascension with Nu (v) Leonis, and about forty-five minutes of arc north 
of that star. Botn stars being embraced within the field of the 
finder of my equatorial, I had a good opportunity last evenings 
April 24th, of comparing their relative brilliancy. The objects 
appeared to be exactly equal : if there was any difference, the 
inferiority was perhaps with the planet ^e British Association 
Catalogue of 8,377 stars for 1850 and the U. S. Naval Observatory 
Catalogue of 10,658 stars for 1860 both give 5^ as the magnitude 
of V Leonis, so that Uranus may certainly be regarded as a large 
star of the sixth magnitude. My attention was not directed to 
the planet at the time of its maximum brilliancy in February last. 

In February, 1869, I observed the planet on the meridian with 
the transit instrument, and found it to be very nearly fifteen seconds 
of time west of the place assigned to it by the old Tables of Bouvard, 
which have been employed in the computations of the Nautical 
Almanac down to the end of 1876. Observations taken last even- 
ing, however, showed it to be almost precisely in the place deduced 
from Professor NewcomVs new Tables since employed for the 
Ephemeris in the Nautical Almanac. 

Observatory, Windsor, 25 April, 1878. 
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On the Longitude of Sydney Observatory. 

By H. 0. lUnssLL^ KA., F.BwA^a 

[Read he/ore the Aitrononuccd SeeUon, 3 May, 1878,1 

Tbe members present this evening are probably all awaie of 
the extreme difficulty of finding t£e longitude by astronomial 
observations alone, that is, by observations of the moon's changs 
<jf position, due to her motion. To those who have not been in the 
habit of discussing lunar observations, it may be worth while to 
say that an error made in observing the moon's right ascensicm 
(taking the moon's average change in right ascension) is magnifieci 
some twenty-five times in the resulting error of longitude ; thus, an 
error of observation of the moon of only one-fifth of a seoonid 
would produce an error of 5s. in the longitude, and if the obeervar 
tion were made when the moon was changing her right fta»^«n<^*» 
slowly the error would be much greater. All the refinements tA 
modem instruments are required for such delicate work as the 
determination of longitude from observations of the moon ; but 
there are other obstacles in the way which are still more difficult 
^ overcome than the adjustments of instruments; foremost 
amongst these is the remarkable peculiarity amongst observers of 
the moon pointed out by the Astronomer Royal so long since as 
1848, which might, I think, be called limar personality. J^Tuing 
that year it was found that between Mr. Dunkin and Mr. Breen, 
two of the Greenwich observers using the altazimuth, there 
existed a diffisrence of 0.38s. in determining the moon's ri^ 
ascension ; and the Astronomer Royal remarks : — 

" The circumstances under which the large errors given by Mr. 
Breen occurred were so various, in respect of moon's age and 
moon's position in her orbit, and the intermixture of the observa- 
tions had been so complete that there was no doubt whatever that 
this was the result of a difference in the mode of observation. 

" And this was not the result of personal equation usually so 
called ; for it was known from the investigations of personal 
equation as exhibited in the clock errors given by stars (which are 
confirmed by similar investigations made to the end of 1849} that 
the personal equation was smalL Neither was it a different es- 
timation of the moon's diameter, for the difference of errors of 
moon's B. A. is nearly the same, and in the same direction, 
whether the first limb or the second limb be observed. It is 
strictly speaking a difference between the personal equation for 
the moon and that for the stars ; or, it may be thus stated, that 
the duration of the impression on the nerves of the eye, or the 
time occupied in bringing into comparison the impressions on the 
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eye and on the ear, is not the same when the moon is obseired 
with the eye as when a star is observed with the eysb The evx* 
denoe of this is given in the foUowing numbers : — 

«< By observations of the first limb of the moon from 1847, May 
16, to 1848, May 28 :— 

The mean of 45 errors of moon's tabular R A., 

by Mr. Dunkin, is plus 0*53 sees. 

The mean of 35 errors, by Mr. Breen is plus 0*99 

Excess of Mr. Breen plus 0*46 sec& 

'' By observations of the second limb of the moon through the 
same period : — 
The mean of 33 errors by Mr. Dunkin is ... plus 0*50 sees. 
The mean of 27 errors by Mr. Breen is plus 0*80 sees. 

Excess of Mr. Breen plus 0*30 sees.** 

— Introduction, " Greenwich Observations, 1848,** page 70. 

Here then we have a difiference between observers which would 
make a difference of about 10*00 sees, of time in the longitude ; 
and a careful examination of all the moon observations at Green- 
wich by Mr. Dunkin, and published in the B*. A. S. Notices, voL 
19, page 259, revealed the fact that no two of the observers had 
the same personality in observing the moon. I have mentioned 
this fact in explanation of a suggestion I have to make to-night on 
the cause of the difference in the longitude of Sydney Observatory, 
as determined by the Bev. W. Scott and myself — a difference 
which appeared as soon as I began to take the observations in 
1863. 

The longitude of Sydney Observatory now used was detennined 
by the Bev. W. Scott from 48 observations of the moon, taken 
during 1859, 1860, and 1861, and compared with observations 
taken on the same days at Greenwich, or the Cape of Good Hope. 
The resulting longitude was lOh. 4m. 45*79&, which has ever 
since been used as lOh. 4m. 46s. Mr. Stone, the Astronomer 
Royal at the Cape, from observations selected from the abovy 
(equal numbers of both limbs), found the longitude of Sydnee 
lOh. 4nL 47*32 sees. In 1863 I obtained a large number of obser- 
vations of the moon, and, fortunately, for 36 of them, correspond 
ing ob servations at Greenwich ; &om all these the longitude 
derived was lOL 4m. 50-50s. During 1864 tb 1870 inclusive 
Mr. Smalley did not observe for longituda In 1871 I again 
observed, and had twenty-four corresponding observations from 
Greenwich, the mean of which gave lOh. 4m. 50'91& for the 
longitade of Sydney. In 1872 the number of comparisons 
between Sydney and Greenwich from cloudy weather and other 
eanses was only seven, giving for this year a mean longitude of 
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lOh. 4m. 51088. Ii^ 1873 fourteen comparisons were obtained, 
and the mean longitude derived was lOh. 4m. 51*07. In 1874 
thirteen comparisons were obtained, and the mean longitude 
derived is lOh. 4m. 50*47. For subsequent years I have not yet 
received the moon observations from Greenwich. We have then, 
as the result of my own observations compared with correspond- 
ing observations at Greenwich— 

h. m. s. 

1863 ... 10 4 50-50 

1871 



1872 
1873 
1874 



60-91 
5108 
5107 
50-47 



Giving a mean 10 4 50.806 

which differs by 5-Ols. from that determined by the Rev. W. 
Scott, although the same instrument and method of observation 
were used by both of us ; and it is therefore obvious that between 
the Rev. W. Scott and myself there is a personal equation when 
observing the moon different from that between us when observing 
stars. Just as has been found to be the case at Greenwich, th(; 
quantity is really a very small one — only 0-20 — ^which produces 
tnis difference of 5s. in the longitude, and I am not surprised U) 
find it; for between us, when observing stars, there was a difference 
of 0.37s. 

It must not, however, be forgotten that there is very great 
difficulty in determining the moon's position, and the observations 
made at Greenwich on all possible occasions for determining th«< 
moon's true place for comparison with the Nautical Almanac pre- 
dictions, vary in a veiy remarkable degree, and prove beyond 
question that extreme care is necessary in observing the moon. 

Now, turning to other sources for data upon the longitude of 
Sydney, we have first and most important, the longitude of 
Melbourne ; this, Mr. Ellery has found from a large number of 
moon observations to be 9L 39m. 54 -80s. ; a very careful deter- 
mination of the difference in longitude between tiie two observa- 
tions by means of the telegraph lines makes it 24m. 55*77a, and 
this added to 9L 39m. 54-80& gives us lOh. 4m. 50-57& as the 
longitude of Sydney. 

In 1874, Major Palmer, while in New Zealand with the Transit 
of Venus Expedition, found the longitude of Wellington, New 
Zealand, to be llh. 39m. 4*81s. and as soon as the New 
Zealand cable was laid the Cable Company courteously placed the 
cable at our disposal for the purpose of determining the difference 
of longitude between Sydney and Wellington, the cable being 
connected with the land lines at each end, so that the signals went 
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from one observatory to the other without interruption. Signals 
were therefore exchanged between the Venerable Archdeacon 
Stock, B.A., and myself, with the following result : — From 
Wellington to Sydney, Ih. 34m. 15 '35s. ; Sydney to Wellington, 
Ih. 34m. 16 '64s. But it appears that the signals received at 
Wellington from Sydney were received by an assistant, whose cry 
as soon as he saw the signal from Sydney, was compared with the 
clock by Archdeacon Stock, and I quite agree with the view of 
Archdeacon Stock — ^that in such a process time must have been 
lost, and it does not appear that any attempt was made to deter- 
mine how much was so lost ; as the signals were received and 
recorded on the chronograph at Sydney by one observer, it is more 
than probable that the result so obtained is the more correct of 
the two. I therefore adopt, as has been done by Archdeacon 
Stock, Ih. 34m. 15 '35s. as the difference between Sydney and 
Wellington observatories, and subtracting this from Major 
Palmer's longitude, we have lOh. 4m. 49'46s. as the resulting 
longitude of Sydney. We thus have four values of the longitude 
of Sydney. 

H. Bf. S« 

Rev. W. Scott 10 4 45-79 

Mr. Russell 50'81 

Mr. EUery (Melbourne) 50'57 

Major Fahner (New Zealand) 49 '46 

And I have no doubt that these differences may all be accounted 
for by personality in observing the moon, and the question is 
naturally asked which is right, but it is impossible to say, and the 
question must, I fear, be left unanswered until the difference 
shall have been determined by the tise of the telegraph lines. It 
is very much to be regretted that the various transit of Venus' 
parties did not combine and do this important work when they 
were in the Pacific Ocean. Probably it will be long before such 
a number of trained observers will be again on the spot to do this 
work, and the cost of doing it now would be considerable. 

I have only to say in conclusion that in future the longitude of 
Sydney Observatory will be assumed to be lOh. 4m. 50 -8 Is. 
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Note on the Transit of Mercury, on May 6tb, 1878. 

By John Tebbutt, F.RA.S. 

[Head btfwe the Attronomkdl Section, IS June, 1878,] 

A TRANSIT of Mercury across the sun's disc occurred on the 6th of 
May last, oLstronomical time, — ^The ingress took place before the sun 
rose, so that the early part of the transit was not seen here. Owing to 
the presence of clouds the egress, unfortunately, was not com- 
pletely observed by ma The ' fog having cleared off and tiie 
clouds having partially removed, I obtained the first view of the 
planet about 19L 58m. with my 3|-inch refractor. At this 
time I thought I could perceive a faint whitish spot on the 
planet's disc, but I could see nothing of the kind shortly after- 
wards with the 4^inch ^uatoriaL The latter telescope, provided 
with Cooke's prismatic reflecting eye-piece and a magnifying power 
of 180 diameters, was employed in the observation of the egress. 
The sun was free from spots, and there was no ring or halo 
round the planet when on the sun's disc, nor coxdd I detect 
anything like a satellite. At 20h. 48m. 19 '3s. observatoiy mean 
solar time, when I estimated the thread of light between the limbs of 
the sun and planet to be about a second of arc in breadth, the 
planet suddenly threw out a narrow ligament and immediately 
became somewhat pear-shaped, as represented in figure 1. The 
appearance at this time reminded me veiy much of that ofasorved 
by Mr. Dunkin at Greenwich with the Sf-inch alt-aximath dorii^ 
the egress of the planet in November, 1868, and represented in bis 
diagram on page 12 of the 29t^ volume of the Boyal Astronomical 
Society's Monthly Notices. The ligament observed by me was 
nearly aa black as the planet itself, and rendered it very difficult 
to estimate the time of the geometrical or apparent internal coi^ 
tact of limbs. This phase occurred about twenty-two aeconds 
after the fonnation of the ligament, or at 20h. 48m. 41*3a. 
It appears from the Sydney Morning Herald of May 8tih that 
the times of the internal contact as observed at the Sydney 
Observatory by Messrs. Russell, Hirst, and MacDonnell, were 
respectively 20h. 49m. 43 098., 20h. 49m« 52 -04s. and 20L 50m. 
3'67& The apertures of the telescopes employed in these obser- 
vations were respectively, 11^, 7^, and 4^ inches. Their times 
correspond to 20h. 48m 13 '05s. 20h. 48m. 22-OOs. and 20L 
48m. 33*63& at my observatory. Taking into consideration 
the fact that the differential effect due to parallax is in this 
instance almost inappreciable, it will be seen that my estima- 
tion of the geometrical contact agrees best with Mr. MacDonnell's 
observation, and it will also be noted that qur telescopes had 
almost precisely the same aperture. What^ however, seems to 
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me anomalous is the circumstance that the earliest estimation 
of the geometrical coincidence of limbs should have been made 
with the largest telescope, and the latest with the smallest tele^ 
scope. Considering the small difficulty which the observers 
encountered with regard to the ligament, one might suppose that 
the order of the estimated oontadbs at Sydney would have been 
precisely the inverse of that stated to have been observed. The 
HiminiRJiing thread of light between the limbs should have been 
seen last by the largest telescope. The anomaly may, perhaps, be 
explained by a consideration of the magnifying power of the eye- 
pieces employed in the observations. The order of the observed 
external contacts is what one might expect in accordance with the 
various apertures. At 20h. 49m. 0'3s. Windsor mean time, I 
noted the appearance of the planet to be that shown in figure 2, 
which is sinular to that given by Mr. Griswick in his observa- 
tions, on page 13 of the Royal Astronomical Society's Monthly 
NodooB already cited, the sun's cusps being rounded. I estimated 
the central bisection of the planet by the limb at 20L 50m. 
I4'3a. Owing to the clouds becoming Suddenly thicker and 
rendering the objects indistinct, I was unable to observe the 
external contact with satisfaction. 



[Biagnon.] 
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Note on the Star "Brisbane, 6183.'' 

By John Tebbutt, F.R.A.S. 

[i?ead hefort the Astronomical SteUon, 2 August, 2878,] 

While engaged last evening in micrometer observations of stars in 
the neighbourhood of the Variable which I discovered in the con- 
stellation Ara in November last, I was struck with the fact that 
Brisbane, 6183, a star recorded at Parramatta between the yean 
1822 and 1826 as of the seventh magnitude, had either disappeared 
or become almost invisible in my equatorial of 4^ inches apertara 
I succeeded in identifying the stars numbered 6142, 6172, 6177, 
6181, 6196, and 6220 in the Brisbane catalogue, but the only stars 
now to be seen in the catalogued position of 6183 are two or three 
excessively faint ones. They are barely distinguishable in mi 
telescope even on a brilliant sky with the moon absent, and it is 
therefore impossible to determine their position with the micro 
meter; this, however, might be done with the ll^inch refractor of 
the Sydney Observatory. It is quite possible that the catalogued 
position of 6183 may be an erroneous observation of 6196, the 
right' ascension being almost exactly two minutes of tiAie too small 
The south polar distances in the catalogue agree within a fraction 
of a second. 

The non-appearance of the star may be thus accounted for, but 
in the meantime it will be well to record the fact in the Proceed- 
ings of the AjBtronomical Section of the Royal Society. The star 
is not to be found in Lacaille's catalogu& 

Windsor, June 28th, 1878. 
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Notes on Observatories in the United States. 

By W. J. MacDoknell, F.R.A.S. 

[Bead h^ore the Aetronomieal Section, IS August, 1878,] 

I HATE recently received Messrs. Andr6 and Angot's work on Ob- 
servatories in America, " L' Astronomic Pratique et Les Observa- 
toires en Europe et en Am^rique, 3"" partie, Paris, 1877," in which 
the marvellous success of astronomiosd pursuits in that country, 
and present high position of the science in the United States, are 
graphically described ; and perhaps this Section will kindly bear 
with me whilst I make a few remarks on the subject. To the 
student of astronomy in Australia the lesson taught by the past 
experience of the States is one of great interest, and one from which 
we ought to gain much in advancing our favourite science. 

The progress of astronomy in North America was at first very 
slow. No results worthy of record are noted during the eighteenth 
century, with the exception, perhaps, of a few observations of the 
transit of Venus, 1769 ; and, in spite of the advocacy of John 
Quincy Adams and others. Congress was decidedly opposed to the 
construction or maintenance of a permanent astronomical observa- 
tory. 

The first attempt to found an observatory worthy of the name 
was that of Professor A Hopkins, in 1836, in connection with the 
Williams College, Massachusetts, soon after the apparition of 
Halley's comet in 1835. Other observatories soon followed, viz., 
the Hudson Observatory, Western Reserve College, Ohio, 1838, 
and the Philadelphia High School, 1840, and the first State observa- 
tory — that of the military college of West Point — ^was completed 
in the same year. Astronomy had by this time taken a firm hold 
in the States, and Congress withdrawing its objections, the mag- 
nificent national observatoiy at Washington (now known as the 
United States Naval Observatory) was commenced ; and although 
little more than thirty years have elapsed since its existence, it now 
ranks as a worthy peer of the grand observatories of Europe, and 
is a brilliant instance of the commendable perseverance towards 
success of American astronomers. I will now pass on to the ereg* 
tion of the Cincinnati Observatory. In 1842 the late Professor O. 
M. Mitchell gave a series of lectures on astronomy (since repub- 
lished under the title of '' Orbs of Heaven," one of the most 
fascinating astronomical works ever printed). The enthusiasm 
raised by this course of lectures was promptly availed of by 
Mitchell, and a Cincinnati Astronomical Society was formed, the 
object of which was to furnish the dty with an observatory. 
$11,000, in shares of $25 each, were subscribed, a site was given 
by a oitizeny and Mitchell was deputed to visit Europe toit the 
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purchase of a telescope. He secured one at Munich of twelve 
Riches aperture — one of the finest then in existence— «t a Dost of 
$9, 500. The observatory was completed in 1 845, and at once began 
a career of usefulness whidi reflected honor both on founders and 
managers. The next observatory to come under our notice is that 
of Harvard College, Cambridge, Massachusetts. This is perhi^M 
the most famous of all the American *' Light-houses of the skies," 
as J. Q. Adams calls them. A meeting of the leading citizens of 
Boston was held in March, 1843, to determine on the construction 
of an observatory. The question was settled in the affirmative, 
and $20,000, to defray expenses, were at once subscribed. It is a 
noteworthy fact that several Insurance Companies were subscribefs 
for considerable sum& The observatory was bmlt on ground pnr- 
diased by the Harvard University, a splendid refractor of 15 ini^es 
aperture (then only equalled by the Pulkova telescope) procured, 
and active operations, under the guidance of the two Bonds, were 
begun in 1847. It is unnecessary to recapitulate the splendid ser- 
vices rendered to astronomy by the magnificent observatory, whidi 
is still in active operation. 

Another well-known observatory, that of Dartmouth. Coll^gep 
Hanover, New Hampshire, founded in 1853, is due principally to 
the liberality of one individual. Dr. G. Shattuck, who supplied the 
means for the acquisition of the site, purchase, and constructum of 
the necessary instruments. This observatory is now under the 
direction of Mr. C. A. Young, who utilizes the 9|-inch Alvaa 
dark equatorial in spectroscopic researches. 

In 1860 a certain number of the inhabitantB of Pitfasboig and 
Alleghany city, Pennsylvania, undertook to profvidean ohflervatetj 
Cor tihat city. A IS^ch equatonal was aeaaed amd the eraotion 
of a suitable buildix^ waaoomnftenoed ; but funds failing, tlievliofe 
was about to be seized for dAi, when a rich citiaQn of Pittabui^ 
Mr. William Thaw (qy. Shaw), paid ihe debt due and ooxnpkted 
Mie obserraAory, at a cost of $40,000. To aecuro ite &bne 
of the observatory, he banded it over to the Unxvernly of Pitts- 
burg (Western University), wii^ theaole conditicm that an officamt 
astronomer ahould be provided for by the XJniveisaty. FtofeoMr 
Langley, so well4a[iown for his solar studies, is now in change of 
tibis fixie observatory. A curious event has happened to BnofeaMr 
lAQgley since his installation, and ooie fortunately wiAhoot jm- 
oadenoe in the annais of astronomy. Daring the night of the 801 
of July, 1872, a thief broke into the observatory and stole the Baa 
13-inch object-glasB of the equatoriaL After aonae search it «aa 
fioBnd in the possesaion of a hxxkeir, who stated that Jw had piv- 
chaaed it ^xun an onknowix person. Lu<^y it had mA anstauHd 
Buich damafge, and on being letouched by Alvan Glaikf is near ene 
of ^b4> fiTiiwti jrhnnnn flirtant 
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In Deoembery 1862, the Professors of the XJniveraity ol 
Bearbom, Chicago, haviiig learnt that Fitz, of New Tork, had a 
fine objective of 14^ inches for sale, started a subscription for its 
purchase, and succeeded in getting $20,000. A Mr. Moyne 
was deputed to negotiate the purchase of the object-glass, but 
hearing en route that Alvan Clark had a splendid equatorial of 
18^ inches aperture, and 23 feet focal lengtib, on his hands, ordered 
by the University of Mississippi, but owing to the war of seces- 
sion, the University was unable to complete the purchase^ Mr. 
Moyne at once secured the 1 Scinch, at a cost of $18,000, com- 
pletely mounted. A wealthy public-spirited citizen of Chicago^ 
Mr. J. Y. Scammon, promptly came forward with funds necessary 
for the installation of the telescope and the support of an observer. 

The dty of Albany (State of New York) possesses a first-class 
observatory, also founded by private means. The total cost was 
over $200,000, of which Mrs. Dudley contributed $105,000 in the 
name of her deceased husband, and h^ioe the managers of the 
establishment have given it her name—" The Dudley Observatory." 

Within the last few years, the United States Naval Observa- 
toiy has added to the already fine ooUection of instruments it 
possesses, a refractor by Alvan Clark, the object-glass of which 
is 26 inches in diameter, exceeding by 1 inch the great Newall 
refractor, made by the eminent English maker, the late Thomas 
Ckx>ke. But even with this magnificent telescope American 
aonbition is not satisfied ; for finding that Vienna is on the point 
of obtaining a 27-inch achromatic by Grubb, of Dublin, a stiQ 
larger one must be secured. Mr. James lick, of California^ has 
devoted $700,000 for the establishment of an observatory, to 
be furnished with the largest telescope procurabla Mr. 
M^Carmiok, of Chicago, has announced his intention of founding 
an observatory in connection with the University of Virginia, to 
contain amongst other instruments a 26^inch equatorial And 
finally, Alvan dark and Sons have a disc of glass frcnn Feil (of 
Paris) in hand for an object-glass of 29*8 inches aperture^ which 
Mr. Winchester is having made for New Haven, at his ezpensa 

The private observatories of Rutherfurd, Draper, Bumham, and 
other astronomers need not be specially described. They are fully 
detailed in Messrs. Ajidr6 and Angot's work. 

N'ow is there anything in the history of American astranamj 
whidi is applicable to us in Australia ? With the exertion of 
the three Government Observatories, viz., Washington, Westpoint 
and Annapolis (the latter a mere adjunct to the naval school 
established for the instrvcticHi of junior officers), all the observa- 
tories in the States are due to private enterprise, either in the 
shape of a public subscription or to individual liberality. There 
is no appeal to the natiojuJ Gbvemment for aic^ aad I am sme 
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our worthy Chairman will testify that much of the recent adTance 
in astronomy is due to our American cousins. We have in 
Sydney, Melbourne, and Adelaide, observatories provided with 
fine instruments, thanks to the openhanded liberality of our 
colonial Governments, to whom ail honour is due for their support 
of science in these young countries, but ought no effort be made to 
procure a thirty or forty inch telescope for this colony? Have we 
no wealthy citizens desirous of emulating the example furnished 
by their confreres in the States and establish an observatory with a 
giant telescope? And, again, when small cities in the States, sudi 
as they were thirty or forty years ago, determined to have their 
own observatories, with as large telescopes as were then procurable, 
why cannot we do the same here ? Let our Section originate, and 
our Society sanction, an appeal to the public for the funds to pro- 
cure one of the powerful instruments now in vogue. I merely 
broach the idea (probably premature) for the consideration of the 
Astronomical Section of the Boyal Society. 

Another thing may be considered : when the demand for laige 
telescopes commenced in America, Alvan Clark and Sons, Fits- 
Young and others, came forward to supply the wants of the 
community. The quality of the work performed by these makera 
may be judged from the fact that not only have they supplanted 
foreign opticians in their own country, but their instruments 
(especially those of the Clarks) are sought after by English obser- 
vers. Who knows then, but that should a local demand arise, the 
£ame results will f oUow, and some Australian Alvan Clark, or a 
Cooke, or a Grubb, emerge from his obscurity and find a £tting 
.field for his talents. 



List or the mobs ihpobtant Observatories in the UmrED States. 



Equatorial. 
U. 8. Naval Observatory ... 26-inch. 

Westpoint do. 9f „ 

Annapolis do. 7| „ 

Frivcdt Observatories. 



Cincinnati 12 

Dudley ... ... ... 13 

lir. Bnxnham's 6 

„ Bntherford's 13 

Dr. Draper's (reflectors) 15} '30,, 



>« 



Projected Observatories. 



Hr. M'Cormick'a ... 

Winchester's ... 

lick's 

The Glasgow University 






26J„ 
29-8,, 

• ■ • 

12Jm 



University and College 
Observatories. 

Equatorial. 



Williams College . . . 
Western Reserve 
Philadelphia High School 
Geoigetown College 

Harvard do 

Tuscaloosa University ... 

Amhurst College 

Shelly do.... 

Hamilton do 

Dartmouth do 

Michigan do 

Alleghany do. 

Scientific School, Sheffield 
Dearhome Univenity, 
Chicajzo... 

Alfred Oentie 

Lehigh Umveraity 



7-inch. 
A 
6 
6 
15 
8 
7i 
71 

121 

13 

9 



ft 



»t 



ft 



fi 



If 



>i 






If 



i» 



18J 
9 
5 
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Clark's Companion of Sirius. 

By H. C. EussBLL, B.A., F.RA.S. 

[Read hrfon the Astrofwrnicai Section, S Augutt, 1878,] 

Sbtbral communications have appeared in Nature upon this 
interesting object, which was discovered in January, 1862, and 
found then by Bond to have an angle of 85" *1 and distance 10**4. 
Few measures have been taken of it since, and in a communication 
to Natwrt^ March, 1876, Mr. Wentworth Erck says he cannot 
estimate the angle at more than 55°, and that it is getting less, as 
required by Dr. Auwer's theory of a dark body revolving about 
Sirius and causing its anomalous proper motion. The following 
calculated and observed positions will be interesting. (In part 
copied from Nature,) 



Year. 



Computed on 
Dr. Auwer's Thcorj. 
Antplt. Distance. 



Ifeainred. 
Angle. Fob. Diet 



Obeenrer. 



1862 


85*4 
79-9 
750 
70-3 

65-5 

62*1 

58-4 
54-2 


M 

1010 
10-78 
1115 
11-20 

10-95 

10-59 
10-59 

10-05 
9-33 


• 
85-1 

63*0 

59-0 
56-6 
55-0 
55-0 
52-4 


• 

10-4 

10*6 

10*5 
10-0 
10-97 

10-83 


Bond. 


1865 




1868 




1871 




1872*25 

1874 


Washington. 


187418 

1875-24 

1876 

1876-30 

1877-97 

1878 


RouelL 
Brck. 


1880 









From this table it is obvious that since 1862 the companion 
has not followed exactly the computed orbit, the angle being now 
about 6* less than theory requires ; nevertheless it comes so near 
to the path which theory requires the companion to take, that 
there can be no doubt that it is this apparently insignificant 
companion which causes the observed irregularities in the proper 
motion of Sirius. Dr. Auwer's theory requires the companion to 
be 6*71 times as large as our Sun and Sirius himself 13*76 times. 
Yet though about half the size, it shines with a light almost in- 
finitely less than that of Siriua What can be the cause of such 
a difference it is hard to conjecture, and it does not seem probable 
that the spectroscope will aid us in answering the question. The 
spectrum of Sirius has been frequently examined, but there is so 
much light about the primaiy that there seems no hope of catching 
the faint rays from the companion ; (estimated at 10 magnitude) 
in the presence of such splendour. 
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I have frequfiiitlj been struck irkea obeening Snius with the 
planet-like disc of the companion, and I find that on the 7th 
March, 1876, 1 have made this note : — *' Small star appears as a 
hard clear diisc ontside the rays of the large star.** 

The following measures have all been taken by me with the 
large equatorial 

Mbasubss of the dose companion (Clark's) of Sirius, made with 

the ll^in. equatorial, power 280. 



DuftaL 


IMstenoe. 


Anglt. 


» 


28 Dec., 1875... 
Mmiis 


Mic 

0-616 11-02 
0-590 10-57 
0-624 11-19 
0-650 11-65 
0-610 10-93 

11-07 


e / 

54- 6 
55*16 
55*14 
55-5 
54-46 

54*53 


Fmeni^t; 


defimtioD good. 







February 17, 1876. Measures of Sirius with 11^, power 280. 



Date. 


DisUnoe. 


Angle. 


RflEOMtaL 




Mia 


• t 




17 Feb., 1876... 


0-644 11-55 


54-10 


Fine clear aisht alter cknidy 
weather; oefixution mode- 




0-636 11-40 


55-14 




0*652 11-69 


54-30 


rately good. 




0*639 11-46 


55-10 






0-634 11-37 


55*5 






0-643 11-53 


54-40 






0-648 11-62 


54*35 






11-52 


54-46 





March 7, 1876. Measures of Sirius, llj, power 200. 



Date. 

1 


Distance. 


Angle. 

4 


Benarka. 




Mic 


'e 1 




7 March, 1876... 


0-556 9-94 


55-40 


Light haae over the sky ; defi- 




0-571 10-23 


54-54 


nition good ; small star ap> 
pears aa a hard diao outada 




0-567 10-16 


55*30 




0*586 10-54 


56* 5 


tiie nmi of the laxna atar. 
. Han for a time hid amall 




0-605 10-84 


55*18 




0*568 10-18 


54-58 


atar and intextsrea with ob- 
servations. 




10-31 


5614 





8S6 



April 5, 1876. Measures of Sirius, 11}, power 180. 



Date. 



Distaaoe. 



Angle. 



6 April, 1876... 



5 r^ 

55*2 

54-67 
55-57 
54-54 
54-37 
55-4 

66^ 



Bine calm night, bat yery • 
much nnoke about. 

Measores of diatanoe not satia- 
£actory. 
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The Triangle Micrometer. 

By H. C. Russell, B.A., F.RA.S. 

[Bead before the Astrowmdcal Sedion, 6 September^ 1S78,'\ 
Most observers who have had to observe the positions of small bojes, 
comets for instance, have learned to dislike the rmg micrometo^ , 
for although it gives differences of time with tolerable a^"^' ^ 
diflferences in declination are most unsatisfactory wh«i found ana 
very troublesome to compute ; when therefore I ^^J^l''''J^ 
use it recently the old feeling of dissatisfa^^tion came back to r^, 
and set me thinking whether some more convenient form migw 
not be devised, and the result I propose to lay before you to- 
night 

You are aware that Lacaille's observations at the Cape were 
made with rhomboidal figures, that is, two triangles base to base 
in the focus of the object-glass of the tolascope. This form is mucn 
more satisfactory and convenient than the ring, yet I cannot nna 
that any one has suggested its use in preference to the nng, nev^- 
theless the advantages are many and they are still further mcreasea 
by making the figure a triangle. I therefore adopted the one m 
which the base of the triangle is exactly equal to the height^ wmcn 
is the most convenient form for the reduction of the results, ana 
has, as you will at once see, this property,— that the d^erence m 
time of transit between two bodies crossing it, converted mto arc, 
is their difference in declination. Of course, if the observations 
are made away from the equator the difference must be multiplied 
by the cosine of the star's declination; and since the determination 
of this distance depends upon the observation of time in a triangle 
so proportioned that the differences in time are equal to those m 
declination, the declinations are as valuable as the right aBcenaions, 
which as we have seen is not the case in the ring micrometer. In 
use the triangle is very convenient : by allowing a star to run along 
the base while the instrument is at rest it can at once be set m 
position, so that its base is a parallel of declination and its per* 
pendicular one of right ascension. 

If the transite are observed at ingress and egress for eadi side, 
four transite are obtained from which to get the mean. 

The sides of the triangle may be tested by allowing a star to 
run along, which if they are not straight will at once show the 
irregularity. 
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Notes on Jupiter during his Opposition, 1878. 

By G. D. H1E8T. 

[Read be/ore the Astronomical Section, € September, 1878.1 

I HAVE the pleasure of laying before you a few sketches of Jupiter, 
made this opposition. 

At the planet's approach in 1876 I was able to secure a number 
of drawings, which I had the honor of exhibiting to the Society 
at the August meeting of that year ; they were afterwards for- 
warded to Dr. Lohse, at Potsdam. In his letter acknowledging 
the receipt of these, he expressed a hope that the oppositions of 
the succeeding two or three years would not be allowed to pass 
by southern observers without securing a permanent record of the 
planet's appearance. Last year, however, whether it was that the 
extremely favourable opposition of Mars absorbed all our attention, 
to the exclusion of Jupiter, I cannot say, but I have since heard 
that Dr. Lohse has expressed regret at the few drawings of Jupiter 
which reached his hands for that year. 

As the planet is still more unfavourably placed for observation 
in Europe this year, by reason of his increased southern declinar 
tion, the doctor has again appealed to us not to let the opposition 
of this year pass unrecorded. 

The drawings I have to exhibit are but few, as unfavourable 
weather early in the opposition, and other demands upon my time, 
have prevented me from making any regular observations ; stiU, as 
far as they go, they may be considered typical of the most promizient 
and permanent features of the planet as fairly as I can represent 
them at the present time. They have been drawn principally from 
the Merz TJ-in. refractor at the Sydney Observatory, for the use 
of which I am indebted to the kindness of our Chairman. Three 
are from the telescope I used in 1876, viz., Mr. Colyer's lOJ-in. 
reflector. 

Speaking of these telescopes, there is one peculiarity which has 
struck my attention this year. You will perhaps remember that 
my notes in 1876 mention the strange discrepancy in the colour 
of the equatorial belt shown in the refractor and reflector. 

In that year the colour of the broad equatorial band in the sO- 
vered glass reflector was a rich tawny orange ; you will see the colour 
in this diagram, which I exhibited to the Society in 1876, as a sort 
of resume of the most prominent features of the planets This 
band at that time appeared in both of the observatory refractors 
of a bright pink ; the discrepancy was confirmed by Mr. Russell, 
who examined the planet with a silvered glass mirror of his own 
make. Now if you will compare the drawings before you, made 
from the reflector, with those from the refractor, you will see that 
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this difference has vanished ; the nozihem equatorial belt appears 
in both descriptions o£ telescope of a bright coppery red, and the 
southern half ochre-yellow, inclining sometimes to grey. 

There is something at present unaccountable here ; for if the 
diversity of tint exhibited by the reflector and refractor two years 
since appeared inexplicable, their agreement this year makes matters 
still more strange. It would be interesting at future oppositions 
to make similar comparisons, which might eventually tlurow some 
light on the subject. 

Beferring again to the large diagram, and comparing it with 
the drawings of this year, we notice at once the alteration under- 
gone by the equatorial belt ; in 1876 it invariably presented itself 
as a broad band traversed in several places by narrow dark streaks ; 
last year what was before the central portion of this band, was the 
brightest part of the planet's disk, the broad band had split into 
two belts. This appearance is still preserved, the northern band 
being, as I said, bright copper colour, and the southern one ochre, 
or sometimes grey. 

In 1876 the changes in the equatorial zone appeared to be very 
sudden and violent, the lower portion of the belt could rarely be 
recognized after one or two revolutions. This year it appears to 
be much more quiescent, the changes that occur are slower, and 
the same portion of the belt presents generally but little alteration 
after the lapse of several days. One bright red spot, referred to 
by Mr. Russell in the Herald, now more than a month ago, still 
appears in the same place, having undergone no alteration of 
shape or position ; it corresponds very much to a marking we 
called the " Fish'' in 1876, being on the same, viz., the south 
side of the equatorial belt, the only diflerence being that in that 
year it was incorporated in the belt, from which it is at present 
well detached ; its shape is exactly the same, though it is now 
reversed, the preceding end tapering off, instead of the following^ 

The north pole of the planet, in 1876, appeared in the reflector 
in nights of good definition, of a fine sea green tint. I have 
looked for this colour this year in the refractor, but have not been 
able to see it ; the northern shading has always appeared Hght 
brown, and on one or two occasions grey. 

Definition on the night of the 31st August was superb, and 
observing Jupiter in the reflector, I again noticed the green tint; to 
be well' seen it seems to require most perfect definition, a large aper- 
ture, and perhaps the almost absolute achromatism of the silvered 
glass reflector is also a great requisite. Between the north polar 
shading and the equatorial band there is a narrow streak, which 
probably extends' quite round the planet, for it has been visible 
on every occasion. I have suspected a purple tint on this once or 
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twice when using the refriu^tor; on the evening of the Slat 
August the reflector showed it to be without doubt of a rich daik 
purple. 

I have not observed any of th» small white spots that have been 
remarked at previous oppositions, nor any of the minute and 
intensely black ones which I saw so repeatedly in 1876 ; larger 
and ill-defined spots of a very dusky hue have been seen on the 
equatorial band this year, but they are evidently not of the same 
character. 

On the evening of the 24th August there was a transit of Na 
lY satellite. I did not see the ingress, but at about 9*45 p.m. 1 
looked at the planet with a 4^in. refractor belonging to Mr. A. 
Fairfax, and was immediately struck with what appeared to be an 
intensely black spot on the northern portion of the equatorial belt It 
was quite as black as the shadows of any of the satellites in transit, 
and for this I at first mistook it, untQ upon reflection I could not 
see any satellite in a position to cast the shadow. It grew lighter 
as it approached the limb, and finally at the edge became quite 
bright. I have since noticed No. IV, as compared with the other 
satellites on the dark background of the sky ; it is certainly much 
less luminous, and if they were stars I should say it was two-thirds 
of a magnitude smaller. It must certainly possess reflecting 
powers vastly inferior to any of the others, to become so intensely 
black by contrast with Jupiter's disc. I could understand its 
appearing dusky under the circumstances, but it is difficult not to 
imagine that there is not some other cause for such intense and 
pitchy blackness. 

In conclusion, I would express a hope that the anticipations of 
Dr. Lohse and others working with him, of a gain to our know- 
lege of the physical conditions of Jupiter derived from a connected 
series of observations may not prove vain. One cannot help some- 
times, as I have once before said, putting the question whether we 
are not after all but drawing " clouds on the summer sky ;" yet 
now and then, as if to encourage us, we see markings possessing 
a certain permanence which might lead us to suppose that all is 
not vapour, and if the result of many years' watching should be 
the establishment of cycle of changes on the surface of our " giant 
planet^" a great step will be gained, and our labour well repaid. 
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On Star-discs and the separating power of Telescopes. 

By W. J. MacDonnell, F.RA.S. 

[Read h^ort the Astronomical Stttum^ 4 October, 1878.] 

The fixed stars, although many of them are suns rivalling and 
often exceeding ours in splendour and magnitude, yet, owing to 
the enormous distances which separate them from our tiny world, 
appear as mere points of light, no telescope, however large, no 
magnifying power however great, has ever raised a real disc like 
that of the planets. It is, nevertheless, a well known conse- 
quence of optical laws, explainable by the undulatory theory of 
light, that the telescope shows the stars with a sensible disc of a 
varying size according to the nature, quality, and power of the 
instrument used ; and it is a question of great practical and 
impoi'tant interest to the double star observer to ascertain the 
conditions which govern the size of these false or spurious discs as 
they are called. Are the spurious discs dependent on the aperture 
or focus or the relation of aperture to focus ; and with the view 
of raising a discussion on this question, I have brought together 
some of the views of a few of our leading observers on this subject. 
Sir G. B. Airy, Astronomer Royal for England, in his " Undu- 
latory Theory of Optics," p. 80, has shown that the image of a 
star in a telescope is a circular disc rapidly decreasing in bright- 
ness towards the margin and degrading to a ring of absolute 
blackness, surrounded by a series of alternate bright and dark 
rings, the intensities of the bright rings being respectively about 
*V, -hrj u-Ito of that of the central disc. Two well known 
practical observers in England have given this subject a good deal 
of attention : one, the late Rev. W. R. Dawes, and the other, 
Mr. G. Knott, of Cuckfield. Mr. Dawes had experimented with 
telescopes by eight different opticians, and came to the conclusion 
that the size of the star discs depended on the aperture only, 
irrespective of focal length, and found that the diameter of the 
star images varied inversely as aperture, and taking one inch 
aperture as a standard, ascertained that with this he could 
separate stars of the sixth magnitude 4" -6 apart, and hence the 
separating power of any given aperture " a " will be expressed by 

the fraction ^^5_(Monthly Notices, Vol. 27, pp. 217-238. See 

also " Airtironomical Register," vol. 3, p. 153, and voL 5, p. 100 ; 
"Intellectual Observer," voL 8, pp. 240 and 276 ; Smyth's "Cycle," 
vol 1, p. 417). 

Mr. G. Knott, who is an experienced observer, and is the 
possessor of a fine 7^-indi Alvan Clark refractor, instituted a 
series of experiments for the direct measurement of the telescopic 
discs of stars, employing various apertures of his telescope for 
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compariaoiL He found a marked and pretty regular increase in 
the apparent diameter of the disc as l^e ap^ture of the telescope 
is diininished, thus agreeing with the results derived a fortiori from 
theory. For example, the measurements of a Lyne (Vega) were — 

Aperture 7 iii-33-« in-0-4 in-dS 4 in-OO-S in -OO— 2 in -00 
Sue of dims (r731— (T-fiOT— (r-991— r-28i— I'SaS— 2'-435 

('< Monthly Notioes," toL 27, pp. 87 and 88.) In a letter to the 
" Astronomical Register/' vol 5, p. 51, Mr. Knott further stoUs 
that, other things being equal, the separating power of a telescope 
depends solely on its aperture, the diameter of the disc and rings 
varying inversely as the aperture ; in other words, the larger the 
diameter of the object glass the smaller is that of the appaieot 
image of the star. 

The eminent optician Dallmeyer agrees closely with Mr. 
Dawes in the separating power of telescopes, which he finds to be 

4"-88 
for 1 inch. 

On the other hand, Mr. Warren de la Bue thinks that focal 
length has something *to do with the size of the discs {^* Astro- 
nomical Register," vol. 5, p. 128). 

Steinheil, the well known German optician, is of opinion 
('' Astronomische Nachrichten^No. 1525 — "Intellectual Observer," 
vol. 7, p. 480) that it is a known consequence of the diffraction of 
light that the stars appear as discs with measurable diameters. 
These diameters stand in relation to the intensity of the light, 
and the proportion that exists between the aperture of an object 
glass and its focal length, so that a telescope of 8 inches aperture 
and 12 feet focal length, which could not divide y^ Andromeds, 
would necessarily give to the component stars larger discs than 
one of the same aperture and shorter focal length. 

Mr. Dawes controverted this opinion, and Steinheil partly 
accepted his correction, and explained the fact that his S-inch 
telescope did not separate stars which other instruments of the 
same size will divide by ascribing it to the superior light of his 
own instrument. By augmenting the apparent brightness of a 
star, he said, its disc was increased and diminished by lessening 
its brilliancy. It has been long known that a central patch to stop 
out the middle rays has reduc^ the brilliancy of the stars and 
their discs, and thus increased the separating poww of a telescope; 
hence the superiority of a reflector, the small reflector acting as a 
stop to the central rays. ("Intellectual Observw," voL 8, p. 240l) 

It will be seen from the foregoing extracts that the balanoe of 
opinion is that the separating power is principally a function of 
Aperture only, but we have in Sydney refractors up to \\\ inches, 
and reflectors to 10^ inches apertures, and experiments could be 
Instituted by members of tdie Section to throw furdier ligbt <m 
this interesting question. 
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Abstract of the Results of Transit of Venus. 

By H. C. RuBWLL, RA., F.R.A.S., Observatory. 

[Head htfore the Astronomical Section, 4 October, 1878.1 

I THOUGHT that it would be interesting to the members of the 
Astronomical Section, if a short abstract of the results of the 
Transit of Yenus observations as published by Captain Tupman 
in the June nuitber of the Hoyal Astronomical Society's Notices 
were made. It would be impossible without destroying the value 
of it to make an abstract of the whole paper ; it was prepared to 
show how the various observations used in determining the 
parallax have been combined, and it is as short as possible, but 
we may extract just such portions as indicate the value of the 
work done in this colony. 

It will be within your recollection that the preparations for this 
grand astronomical event, the Transit of Yenus, in 1874, enlisted 
the efforts of the astronomers in every country in the world, and 
in most cases Governments took an active interest in the work. 
Captain Tupman discusses only those observations made by the 
British nation, and from all the preparations and parties sent out 
to observe it, in Egypt, South Seas, New Zealand, India, and 
Australia, there were only thirty-one observers whose reports 
couldbemade available for the determmation of the son's pa^Uax 
by observation at ingress ; of these, eight are from the New 
South Wales parties, and five from the Yictorian partiea But by 
a system of giving weights, and rejecting observations thought 
doubtful, the number used in determining the parallax was 
reduced to twenty ; of these, eight receive double weight, and again 
our observations take a favourable position ; there are three New 
South Wales observers, and two, Messrs. Scott and Hussell, 
reo^ve double weight, and MacDonnell single weight; while 
there are three observers in Yictoria^ and only one gets 
doable weight ; so that for parallax at ingress the Observatories 
at Sydney and Melbourne furnish six out of the twenty reports 
£rom the whole British nation. 

For the observations at egress there was a larger number of 
available reports. The experience at ingress had in fact, as some 
of us remember, taught us to record what we did see, and not 
look for what we could not see. There are forty-eight observsr 
tions of egress, and again New South Wales furnishes eight, and 
Yictoria four, and when the observations are weighted, seven of 
the forty-eight are struck out as no use, but all ours remain, and two 
of them again, Yessey and RusseU, with double weight, and the 
other six, AJlerding, Hixson (Capt), Lenehan, liversidge, 
Wright (jir,)^ and Tomaghi, get the usual single weight ; of uie 
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four Victorian observers, only one gets doable weight, and Adelaide, 
with four observers, two are struck out by the weighting, 
and one gets double weight So that Australia, if we include 
Mr. Tebbutt's observations, furnishes seven out of the twenty 
available reports at ingress, and fifteen out of forty -one at egress; 
in both cases more than one-third, and this is no small honor for 
Australia : one-third of the observations obtained by the whole 
British nation. 

The resulting mean solar parallax at ingress is 8*^*845, and by 
those at egress 8*^*846, or a mean of 8*8455, equal a distance of 
92,400,000. 

Captain Tnpman remarks that the observations at Sydney by 
Russell, Lenehan, Wright, and Allerding have great weight in 
lowering the parallax or increasing the sun's distance ; but he sees 
" no reason for rejecting them, on the contrary he has given double 
weight to Russell, and his is one of the most detailed observations 
made " ; and Dr. "Wright's and Mr. Russell's agree exactly ; Mr. 
Lenehan is only 3s., and Mr. Allerding 5s. from the two first It 
is obvious that four such observations could not be rejected, and 
although they have had much to do with making the sun's dis- 
tance half a million of miles greater, they have been retained. 
But this fact really opens up a most important question, viz., how 
far that distance in such observations is affected by atmospheric 
conditions ? It Ls well known that, at the moment of egress, the 
atmosphere at Sydney was wonderfully steady, and all four 
observers are by the general testimony of all other observers made 
to be late in their recorded time ; now this I think simply means 
that they were able, owing to the splendid definition, to see the line 
of light for a few seconds longer than those who observed through 
a less favourable atmosphera 

I need scarcely recall the circumstances of the transit ; Venus, 
as a black disc moved over the sun's bright surface so slowly that 
the motion could only be seen when it was near the sun's limb, 
and a second of arc was only passed over in about ten seconds of 
time ; now a second of arc is far less than the displacement whidi 
an ordinary atmospheric tremor would produce, so that the limbs 
of Venus and the sun would be seen in contact under such un- 
favourable circumstances from 10 seconds to 20 seconds before 
they would so appear to an observer in the perfectly steady atmos- 
phere which existed at Sydney at the time ; and it is quite in 
accordance with what might have been expected that we should 
make the egress late when compared with others observing in an 
unsteady atmosphere. It seems, therefore, that the correct way 
of dealing with the observations in which some were early and 
others late from uncertain atmospheric conditions, is that which 
has been adopted, namely, taking a mean of all the results; includ- 
ing the late and early ones, and it is noteworthy that for egress in 
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New* South Wales the average of all the observations is 8*6 seconds 
late; and it is a fact that here we were all favoured with exception- 
ally fine and favourable weather. 

It is to be regretted that the photographic observations have 
not yielded better results. The use of photography was urged as 
an experiment by many astronomers in Europe, and the wisdom 
which induced the British observers generally to combine it with 
other means of observation as a means of filling up the time 
between ingress and egress, when little else could be done, is now 
apparent. Some money and labour were spent upon it, but here, 
at least, the method was not allowed to interfere with eye observa- 
tions ; and if the photographs have not helped to determine the 
sun's distance, they have at least taught us something, and 
revealed some remarkable physical features of Venus, which, had 
it not been for the unbiased testimony of photography, would 
have been set down as optical illusions experienced by the few 
observers who saw them ; but the testimony of the photographs 
to the ring of light round Venus cannot be disputed ; nor can the 
testimony that the ring of light was more brilliant than the sun 
itself be any more disputed, for the photographs show that it 
deposited more silver than the sunlight I will not detain you to 
point out many other important results of the photographs ; no 
one can justly regret that the time was devoted to them, for com- 
pared with the labour, they yielded more than the usual increment 
to increased knowledge ; but it certainly is to be regretted that 
they did not turn out all that scientific men wished them to be, 
for then we should have known the solar parallax within a mile. 
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Note on the Geocentric Conjunction of Mars and 

Saturn, on July i, 1879. 

By John Tebbutt, F.RA.a. 

{Read hffort the Antronomical Section, 1 November, 1878.} 

As the present meeting of the Astronomical Section of the Rojal 
Society is the List of the series for the current session and the 
members do not again meet tUl the middle of next year, I think 
it will be desirable to draw their attention to the remarkable 
circumstances connected with the next conjunction of the planets 
Mars and Saturn. I find from an approximate calculation for the 
centre of the earth, that the conjunction in right ascension wOl 
take place at 5h. 50m. in the morning of July 1, 1879, meantime 
at Sydney, but that the nearest approach of centres will occur 
nineteen minutes previously, being seventy-one seconds of arc. 
The distance as seen from Sydney will be slightly greater than 
this, owing to parallax. The phenomenon will be invisible to 
E\irope and America, but it may be well seen from this part of 
the earth. To observers without telescopes the planets will at the 
time indicated appear to be but one object, and, doubtless, in the 
ages when astronomical observers were unprovided with telescopes 
the phenomenon would be set down as an occultation of Saturn 
by Mars. Within the past quarter of a century at least there is 
no instance of the two planets approaching so near to each other 
in their geocentric tracks, and I believe that during the same 
period there are only three instances in which any two of the old 
planets came into the same aspect. The distance between Jupiter 
and Yenus was about a minute of arc on July 20, 1859. 
Mercury approached Venus and Jupiter within about the same 
distance on December 5, 1859, and April 24, 1869, respectively; 
but these phenomena were unfavorably situated for observation. 
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Some Remarks on the Mounting of large 

Object-glasses. 

By H. C. RussBLL, B.A., r.RA-S. 

[Bead h^ore the Astronomical Society, on 1 November, 1878. \ 

It is perhaps hardly necessary to remark here, that although the 
first-class optician aims at perfection^ and comes nearer to it 

*hap8 thsui any other artist,— although *he can, by the aid of 
^raunhofer's beautiful method of testing the refractive indices of 
different pieces of glass, and mathematical formula all ready to 
his hand, determine exactly what curves his lenses should have in 
order to effect his purpose, — ^yet the exact accomplishment of these 
carves in each case is a matter of chance ; he can be sure of 
getting very near what he wants, but to be exact is more than 
human. His only resource, therefore, is by tnal to make the best 
of the lenses he has made, and his patience is, I believe, generally 
rewarded by the best result under the circimistances. When he 
has placed and marked the glasses, as a rule it is folly to attempt 
improvement ; yet there are exceptions in my own experience of 
so much practical importance that I have ventured to say a few 
words about them this evening. 

Some years since 1861 the Observatory received from Messrs. 
Mens and Sons, of Munich, a 7 J-inch refractor, which appeared to be 
in every respect a first-dass instrument. In 1870 I began to use 
this instrument for double star measures, and was by no means 
satisfied with its performance ; for instance, I could not see the 
companion to Antares, for the false light and want of definition 
that enveloped the large star. Beasoning about this, I was led to 
the conclusion that perhaps it would be possible to make a better 
adjustment of the lenses than the maker had done, and after 
many attempts, I found the definition wonderfully improved by 
separating ^e lenses by three pieces of tin 0'087in. thick in 
addition to the three pieces put in by the maker, and which 
measure 0*008 in., so that the lenses are now separated by 0*095 
in., and the focus is shortened about two inches, the original 
fooal length being 10 feet 4 inches. The companion of Antares is 
now quite an easy object, and the definition, under favourable 
conditions of atmosphere, leaves nothing to be desired, and a 
power of 800 has been used with advantage. 

Such experiments are troublesome, and not without risk, still it is 
worth while to make the experiment when mounting large lenses. 

Itisalmost the invariable custom of opticians tosupport large lenses 
on three points only, and in the 7^ inch Mertz I could never detect 
any fiexure from this cause, although the glass is not very thick. 

When I received the ll|-indi Schroeder telescope I had not 
forgotten the experience with Mens, and I tried separating the lenses 
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as before, but each thousandth of an inch that the lenses were sep- 
arated made the definition worse. In this case the curve of the 
second surface has a smaller radius than the third, so that the lenses 
put together without foil touch in the centre, and the maker sent 
them out with pieces of foil just thick enough to support the 
edges, and at the same time let the lenses touch in the centre, and 
a beautiful batch of Newton's rings marked the point of contact 

These lenses, aa usual, were supported only on three points, 
but in this case I found that with full aperture and high powers 
there was a decided tendency to a triangular figure in the rays 
about bright stars ; I therefore removed the three points in the 
brass cell on which the lenses rested, and allowed them to rest 
directly on a plain brass ring touching all round, and I put three 
more pieces of foil between those placed by the maker, so that the 
lenses were supported on six points inside, and on the brass rings 
outside ; this nearly cured the triangular figures, and I determined 
to put a piece of paper in the form of a ring so as to support tiie 
lenses all round. Now several difficulties arose here : this ring of 
paper was to be 11^ inches in diameter, and i^eth of an inch 
broad, and more important still, exactly 0*0 10 inch thick ; the 
nearest to this I could get was 0*012 inch, and when it was in I 
knew the lenses were 0*002 inch separated in the middle, and there- 
fore not in the best position for work. The paper, when wet with 
gum, was not a convenient thing to place, and in some parts it 
extended farther from the edge than was desirable. I removed it 
and tried to replace it with foil exactly 0*010 inch thick, and here 
a fact became evident that has had a great deal to do with my writing 
of these remarks. The thickness of foil which I wanted was 
0*010 inch ; the nearest I could command was 0*0105 inch, and this 
was put in and the lenses did not touch in the centre. The next 
thinner foil measured 0*009 inch, and I tried this ; now the lenses 
not only touched in the centre, but one would spin freely on the 
other as if it did not touch the foil at all ; I was obliged there- 
fore to use 0*0105 inch, and twelve pieces of this were carefully 
placed round the edge of the lower lens, and then the upper one put 
on it — no rings appeared, and I put my finger on the centre and 
pressed hard to see if I could produce them, but without effect 
You will observe that the difference in thicknesses of tin foil on 
the two experiments is only 0*0015 inch, yet in one case the lenses 
touch in the middle and will spin as if not resting on the foil at 
all, and in the other case they do not touch, nor will they together ; 
for the lower lens was only supported in the centre, bend under 
considerable pressure 0*0015 inch. This result surprised me a good 
deal, for I feel certain that the actual distance between these 
lenses as now mounted cannot be more than 0*0005 inch, and yet 
the two lenses, when pressed in their centres, ^nll not together 
bend that small quantity. 
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On a new form of Equatorial Mounting. 
By H. C. Russell, B.A., F.R.A.S. 

[Read h^ort the Astronomical Section, 1 November, 1878,] 

The question — How shall a telescope be mounted? is one 
that has not, in any of the answers which have been made, 
received its final answer; and yet it is one of such great 
importance to the observer, that one can readily understand 
the number of mountings which have been suggested. In fact, it 
comes to this : that each form has some advantages over the 
others, and it must be left to each observer to select what may 
suit and, at the same time, please him best. In regard, however, 
to large mounting, or rather the mounting of large telescopes, the 
conditions are somewhat different from those affecting smaller 
instruments, and so few have have been mounted that the results 
of experience are meagre. There can be no doubt that the form 
used by Mr. Grubb in mounting the great Melbourne reflector, 
and which has in principle been repeated in mounting the great 
reflector at the Paris Observatory, is thoroughly effective, and 
enables the observer to point his telescope to any point in the 
heavens ; but the quantity of metal necessary to make such a form 
rigid is enormous. First the telescope must be fixed to the end 
of the equatorial axis, and in order that no flexure may take 
place, the tube must be made rigid enough to support its own 
weight as well as that of the speculum, when all are hanging on 
that one point when it is attached to the axis. This, of course, 
involves a great increase of weight about the tube, and a corre- 
sponding weight must be put on the other end of the equatorial 
axis. Mr. Lassell, to avoid this, continued the polar axis beyond 
its upper bearing, and forked it so that the telescope worked freely 
between the sides of the fork ; but, although all unnecessary 
weight in the tube, as well as counterpoise, are by t^iis plan 
avoided, we have another equally objectionable condition intro- 
duced, and that is the extreme distance horn the point of support 
at which the telescope is hung. ^ Now it has occurred to me that a 
modification of the equatorial mounting is possible, which avoids 
both these difficulties, by sacrificing a small part of the range 
of the telescope ; and as it is only proposed for large reflectors the 
saciifice of the ability to see objects on the horizon is of little or 
no consequence, for such an instrument is worse than useless for 
observing objects far from the zenith. Much more can be seen 
there with a refractor of very moderate dimensions, and this 
appears to me suflicient reason for the proposed curtldlment of 
range, without considering the serious effect the horizontal position 
has on the adjustment of the large mirror, so serious, indeed, as in 
most cases to oblige the observer to rea^ust the instrument. 
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The plan proposed then is, to make a polar axis, the lower 
end of which is similar to that in an ordinary equatorial stand, 
but from that point upwards it branches into two arms, -wide 
enough apart to allow the telescope room to move between them. 
On these arms the telescope is supported, like a transit instrument, 
on its centre of gravity, so that no counterpoise is required ; and 
the tube being supported at two points need not be made so strong 
as in the ordinary mounting. Now so far as we have Mr. Lassel's 
plan ; but my proposed alteration takes the two sides of the polar 
axis beyond the point at which the telescope is supported, about 
one-third of their length, and there unites them into a very rigid 
semi-circular piece, which is very carefully turned, and runs on 
two large friction wheels ; this, in fact^ constitutes the second 
bearing of the polar axis. With proper care, such a bearing may 
be made sufficiently accurate for the purpose — ^I think as aocurate 
as the ordinary bearing, and it would work quite as &eely. A 
small piece projecting from the stand over the inner part of the 
semi-circle, and two small stops, prevent the polar axis from being 
turned too far, or thrown off its bearing. 

Now the axis of the tube (declination axis) is made to bisect 
the polar axis, and the telescope may therefore be laid down in 
the semi-circular bearing, until it' points to the pole, or it may be 
pointed to any degree of declination between that and 20° north 
declination, and in right ascension it may be moved at least six 
hours on either side of the meridian. The range, therefore^ 
amounts to this : all stars, and all members of the solar system, 
from 20" north to 20"* south may be watched from rising to 
setting, and all objects from 20** south to the pole may be watched 
from (say) seven hours before meridian to seven hours after it ; 
and this is far more than such an instrument is wanted to do. 
A slight increase in the length of the polar axis would make 
the range greater, but that seems unnecessary. 

Now as to the weight of the polar axis. Having much less to 
carry than the ordinary polar axis, and, from the method of sup- 
port, all its own weight and that of the tube being brought 
within the bearings, it may be made Ught without fear of vibration. 
Another advantage, or rather several, will be found in the fact that 
there is less work in its construction, less metal to pay for, less 
trouble in putting it together, less room required in the observatory, 
greater facility of transport, and greater ease in working. 

But about these I will not detain you. One word about the 
adjustments At first sight they seem hopeless — ^the ordinary 
rules won't apply here ; but there are others very simple and satis- 
factory which make the adjustment of this form perhaps less 
trouble than the ordinary equatorial stand. 
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To set the dec. vernier right, point the telescope to the pole, 
then turn the polar axis and adjust the telescope until it turns as a 
contintiation oV the polar axis, which may be known veiy nearly, 
by the tube turning from six hours before meridian to six hours 
after in its own diameter. To do this, put the telescope as 
directed, and the equatorial axis in the plane of the meridian, 
then bring an object to touch the side of the open end of the tube ; 
turn the axis 180' ; the other side of the tube should touch the 
same object ; if not, move it until, on repeating the test, it will, 
.then the telescope points to its own pole, and the vernier should 
read90^ 

Now, when this is adjusted, and the telescope tried on a star, 
and the observed declination does not agree with the tabular posi- 
tion, the polar axis must be raised or lowered until it does."^ 

Having now the polar axis at the true elevation, take meridian 
transits of two stars about equally distant from the equator north 
and south, the greater the declination the better. If clock error 
by each of these is the same, instrument is in meridian ; if not, 
adjust it and repeat ; or, set the telescope to the declination of a 
star (well known) and about six hours from meridian correct for 
refraction. If star is on declination wire, instrument is on 
meridian, if not adjust 

When in meridian, adjust hour circle vernier to read Oh. when 
a star is on meridian by clock. 

Maker must set the declination axis at right angles to the polar 
axis. 

* Should there be a doubt about the polar and equatorial axes 
biaecting each other, this may' be tested by applying the method above 
^ven to both ends of the tube at the same time ; »>r if there was this error 
m construction, it would be impossible to get both ends of the tube to turn 
180° in a diameter. 
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SECnOlSr B.— chemistry, MD^RALOGY, and by amal- 
gamation with Section C, GEOLOGY and PALiEON- 
TOLOGY. 

The first meeting of the session was held on 12th April, when Dr. 
Leibius was elected Chairman, Mr. Dixon, Hon. Secretary, and 
Messrs. Bensusan, Sleep, M'Cutcheon, and Gipps, members of 
Committee, and the meetings for ensuing session were fixed for 
the third Wednesday of each montL 



WEDNESDAY, 22 MAY, 1878, 

Dr. Leibius in the Chair. 

Dr. Leibius exhibited : (1) Some very nice specimens of 
bismuth-gold, from the Cloncuny, North Queensland, about 500 
nules from TownsviUe. A large sample of this ore, weighing ov^ 
60 ounces, was, a short time ago, imported into the Mint, and 
found to consist of about 10 per cent, coarse nuggetty gold (assay- 
ing 98 per cent, fine gold) and earthy matter, with little quartz, 
containing a large qiiantity of carbonate of l>ismuth. Yeiy fine 
gold was largely disseminated throughout the whole sample, which 
yields over 21 per cent, of pure gold. It is stated that bismuth 
exists in large quantities in the above-mentioned locality. (2) A 
specimen, consisting of conglomerate of crystals of carbonate of 
lune, richly interspersed with gold ; also, (3), small specimen of 
quartz, almost covered with gold. Both the last two specimens 
came from a place about 18 miles distant from Bavenswood, 
Queensland, from a depth of 100 feet. They were presented to 
the Mint by Mr. C. Hansen, and exhibited by the kind per- 
mission of the Deputy Master. 

Mr. Dixon showed a piece of glass having a curious exfoliation 
on its surface. The glass was a circular piece cut from a crown 
glass flask, which had been used as a wash bottle, and in which 
water had been frequently boiled during eighteen months. On 
placing the piece on a hot plate, the temperature of which was 
probably between 300 and 400 degrees F., the interior sur&ce 
developed numerous radial cracks, between many of which a film 
of gla£S separated and curled up, covering the surface with a 
multitude of spicule, some of which were 0*2 inch in length. 
They were rather less than 001 inch in thickness, and were quite 
transparent, but it seemed as if the long continued action of boiling 
water had altered the glass to that depth by removing some of the 
alkali, and that the portion so altered separated from tihe remainder 
imdei^ the circumstances described. 

Messrs. Bensusak and Sleep were appointed Cniaton of the 
Mineral Cabinet 
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WEDNESDAY, 19 JUNE, 1S78. 
Lapsed from want of a quorum. 



WEDNESDAY, 17 JULY,' 1878. 

Dr. Leibiub in the Chair. 

The Chairman laid on the table a letter from Mr. Gipps, M.R, 
inviting the members of the Section to visit Mount Prospect and 
inspect the geological formation of the district. 

Mr. Dixon exhibited a specimen of rich silver ore submitted to 
him for examination by the Department of Mines. The sample 
contained sulphides and metal, 10*16%, and yielded, silver 
522 ozs. 2 dwt. per ton, and gold, 18 ozs. 6 dwt. 10 gr. per ton. 
The sulphides consisted of iron pyrites with antimony, and traces 
of copper and lead. Also an ore from the border of Queensland^ 
containing 7% copper, 19% lead, and 16 oz. 16 dwt. silver 
per ton. 

Mr. M'CuTCHEON read details of ammonia determinations made 
at intervals of Sydney water as supplied to the Mint. He 

found : — 

Free ammonia. Albumenoid ammonia. 

Parts per million. Parts per million. 

1877.— September 7 0*014 ... 0*15 

10 0*016 ... 0-16 

October 5 0*010 ... 0*16 

26 0010 ... 0*13 

30 0*010 ... 0'I8 

November 2 0*014 ... 0*19 

l878.~Febnuiry 16 Trace ... 0*16 

21 „ ... 0*16 

April 23 , ... 0*18 

These results show that the Sydney water is about on a par with 
the filtered Thames water supplied in London by the Southwark 
and Yauxhall Companies. 



WEDNESDAY, tl AUGUST, 1878. 

Dr. Leibius in the Chair. 

Hie Chaibxan reported that he and several members of the 
Section had visited Mount Prospect on the invitation of Mr. 
Gipps, and laid on the table spedmens of diorite^ ^, which had 
been obtained. 

Mr. Bbnsusan exhibited a specimen of silicate of copper 
(Chrysooolla) aocompanied by native copper and red ozidei tram 
Parkes. 

X 
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WEDNESDAY, 18 SEPTEMBER, 1878. 

Dr. Leibius in the Chair. 

Mr. DizoN brought under the notice of the meeting a prooen 
for making phosphorous add. Having occasion to make some 
of the add, he used the process by SchM*, by acting on phospho- 
lus with sulphate of copper, but found the sulphuric add set free 
in the reaction to be a cause of considerable trouble. He therefore 
tried whether oxide of copper would yield the add by the equation 

3 Cu O + 3 HaO + 6 P = 2 H3P O, + 3 Cu P 
and found that by adding phosphorus and oxide of copper in the 
proportions shown by the equation to water, the add was 
readily produced, llie phosphorus was granulated, and the 
mixture put in a stoppered bottle, when the solution soon became 
bluish green, and metallic copper was deposited. The solid matter 
set into a compact mass, which, with occasional shaking, gradually 
disintegrated, and in three weeks the solution became colourless, 
and consisted of a pure solution of phosphorous acid. The solid 
residue consisted of metallic copper mixed with one or more of the 
higher phosphides; but although the equation thus does not 
represent the actual reaction, it does so practically, as there re- 
mained no oxide of copper and mere traces of phosphorus. 

Dr. LEiBiusstatedthat some parcels of silverfrom nearTenterfield 
had been received at the Mint, and the metaJ was found to contain a 
considerable proportion of antimony. 

WEDNE8DA T, 16 OCTOBER, 1878. 

Dr. Leibius in the Chair. 

Eighteen specimens of fossil leaves from Tertiary beds at 
Dalton, which had been sent by John K. Hume, Esq., were 
exhibited. 

Mr. Bensusan laid on the table a specimen of indurated clay 
from the boring at Newington, from a depth of 1,150 feet, show- 
ing a nodule of quartz containing metallic copper, which had been 
cut through by the diamond borer. The clay is similar to that 
found at Bulli, 700 feet above the coal seam ; also, a piece of 
black shale, from a depth of 1,100 feet, in the same boring, and a 
sample of graphite, from near Grafton. 

WEDNESDA F, 20 NOVEMBER, 1878, 

Mr. Bensusan said he had received from Mr. Sleep, for the 
mineral cabinet, some fine specimens of copper ores from Clon- 
curry. 

lir, DizoN exhibited silver ores from Boorook, and read a 
paper on the sama 
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Note on the Boorook Silver Ore. 

By W. A. Dixon, F.O.S., F.LC., Lecturer on Chemistry, 

Sydney School of Arts. 

[Sead before the Chemical Section, 20 November, 1878,"] 

As a new mining industry which promises to be soon of con- 
siderable importance has during the last few months begun to 
be developed in the Colony, I have thought it might be of some 
interest to lay before you a short resume of what has been done at 
the Boorook silver lodes. I have had a considerable number of 
samples of ihe ores from the different reefs, ^., submitted to me 
for examination by the Mining Department, and can therefore 
show some specimens with assays. 

Boorook is situated on the eastern fall of the Main Dividing 
Range, at a distance of about twenty miles in a north-east direction 
from Tenterfield. The country is very mountainous, and its 
geological formation is sandstone, granite, and slate, the last of 
which is reported to contain marine fossils. The argentiferous 
reefs appear to be found near the junction of the slate and 
granite. 

Some seven or eight years ago a reef named the " Nil Desper- 
andum" was discovered and opened out as agold mine, a shaft being 
sunk to some depth, and two tons of the picked stone sent to the 
Mint in Sydney for treatment. The first ton from near the 
surface yielded 60oz. of gold and 45oz. of silver, and the second 
from the 40ft. level yielded 150oz. of precious metals, the propor- 
tion of each being about the same as the first On sinking 
further into the reef however, the stone became poorer, and as the 
discovery of the rich tin ore deposits was made, at this time, the 
mine was abandoned for what promised to be a more lucrative 
' undertaking. 

On the Addison reef a shallow shaft had also been sunk, but 
nothing seems to have been done with it, and it was the appear- 
ance of the stuff removed from this shaft that induced the present 
lessees to proceed with the exploration and put up a small machine 
for its treatment. This reef runs into a steep hill which rises at 
an angle of 30° or 35°; and at about a hundred and fifty feet 
from the base an opening has been made, and the reef is there 
found to be six feet wide, with well defined walls. A hundred 
feet higher up another opening has been made, and the reef is 
there of the same width and character. Twenty-five chains north 
V west from this is the original shaft, where the reef is three feet 
wide and has a westerly dip. 
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The stone from this reef varies considerably in richness ; one 
picked specimen yielded 

Silver 522oz. 2dwt Ogrs. per to(^ 
Gold I80Z. 6dwt. lOgrs. „ 

and contained 10% of sulphides, &c soluble in nitric add. 
Other samples gave 

Silver loz. 4dwt. 9grs. per ton. 

Gk>ld ... ... 5grs. „ 

Silver 20oz. 8dwt. lOgrs. per ton. 

Qold ... 8dwt lOgrs. „ 

and stone taken from the thirty feet level, gave 

Silver 42oz. lOdwt. Ogrs. per ton: 
Gold ... lOdwt 19grs. „ 

The mineral matter in the picked specimen contained iron pyrites, 
sulphide of SLlver, antimonite of silver, free silver and gold, and 
small quantities of galena. 

The Golden Age reef appears to be a continuation of the 
Addison reef, as it is in the same direct line. A sample of the 
stone taken hx)m the fifty feet level on the reef gave 

Silver 98oz. 16dwt. 19grs. per ton. 
Gold loz. 4dwt. Ogrs. „ 

whilst a sample of the crushed stone from the same level as 
delivered from the stamper boxes of the machine, gave 

Silver 83oz. 12dwt. 19grs. per ton. 
Gold loz. Odwt. Ogrs. „ 

The whole neighbourhood appears to contain argentiferous reefs, 
and there have lately been discovered the Golden Crown reef, 
which runs parallel to the Addison, and distant from it about 10 
chains. A sample of stone from the surface of this reef gave 

Silver 459oz. 16dwt lOgrs. per ton. 
Gold 5oz. lldwt 14grs. „ 

The silver in this ore is partly in the form of antimonide with 
arsenide, sulphide, and free silver. 

The Cornstalk reef, situated about quarter of a mile east of 
the Nil Desperandum, and a mile and a half north from Boorook 
station, is two feet wide, and Curran's reef is in the same locality. 

The Woolshed reef is three and a half miles north north-west 
from Bporook, and a sample of the stone yielded 

Silver 5oz. lOdwt Ogrs. per ton. 
Gold Ooz. Odwt 19grs. „ 

Near to this is the Alderman reef, a sample of which from the 
surface gave 

Silver 37oz. 15dwt. 14grs. per ton. 

Gold Ooz. 9dwt Sgra. j, 
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Another reef, the Oopenhagen, contains a very considerable 
quantity of galena, a sample of the stone yielding 

Lead 13-4% 

Silver 5oz. 16dwt. 48gr8. per ton. 

Gold Ooz. Odwt lOgrs. „ 

The method adopted for the treatment of such of the ores as have 
been already washed is exceedingly crude, much of the silver 
being lost by the imperfection of the process. It seems probable 
indeed that most of the silver which has been hitherto obtained 
\a that wJiich is present in the ore in the free state, and that on 
further sinking on the reef when the water level is reached, and 
black unweathered ores only are obtained, the produce by the 
present method would be niL 

At present the stone after crushing is run over blankets, and 
the material saved on them is subjected to grinding with mercury 
in a Berdan pan, the tailings being run into pits, to be saved for 
subsequent treatment. The separation of the ore by the blankets, 
if the slime had also been saved, would have been pretty 
successful in the case of the first ores which I saw, but in recent 
specimens the silver is much more minutely disseminated through 
the quartz. 

If the contents of the stone going through the battery is com- 
pared with the products, it will be seen that great loss is ex- 
perienced ; thus, a sample of the crushed stuff gave 

Silver 83oz. 12dwt 19grs. per ton. 
Oold loz. Odwt. Ogrs. „ 

Mr. Warden Graham reports that 5 or 6 tons of the stone is 
passed through the machine in twelve hours, and that about half- 
a-ton of this is saved on the blankets and yields lOOoz. of silver. 

Now 5 tons contain 418oz. of silver and 5oz. of gold, whilst the 
half-ton of tailings from the Berdan would contain by my assay 
19oz. Odwt. ITgrs. of silver, and even if the whole of the tailings 
from the blankets had been saved, as these contained lOoz. Idwt. 
5grs. silver per ton, the loss of silver in the treatment of the five 
tons would be 252oz., even supposing all the silver in the residues 
was recovered. 

This great loss is doubtless due to. the exceeding friability of 
the silver ores, — the finest slimes, which take many hours to settle 
in still water, invariably containing more silver than the original 
ore. Phillips says of the Nevada ores that they yield 20% of 
slimes (not iailinga)^ which from an ore containing SOoz. per ton 
contain lOOoz. per ton of silver. I have myself found in one 
instance the slimes to be much more enriched, and that^ when the 
mineral was carefully hand-crushed and dressed, but the quantity of 
the slimes produced was not more than 12% of the ore operated on. 
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In America the water holding these slimes in suspension is ran 
into large settling ponds, three or four ounces of alum is added 
for each thousand gallons of liquid, and the whole is left at rest 
until the water is perfectly clear, the clarification being much 
hastened by the alum. 

In the United States the richer silver ores containing over SOok. 
per ton are ground dry, roasted with from five to ten per cent, of 
fialt^ and treated by amalgamation in barrels with scrap iron. 

The poorer ores, especially in places where fuel is scaree, are 
treated by a direct meldiod, based on the same principle as the 
patio process of Mexico, namely, that chloride of copper in presenoe 
of salt converts sulphide of silver into chloride. In Nevada, how- 
ever, the process is hastened by artificial heat, and the reductaon 
of the chloride of silver instead of being effected by mercmy, is 
effected at the expense of the iron of the grinding pans. The 
process is carried out as follows : — ^The ore is broken and cmdied 
under stampers, the whole material being saved, and 1,250 to 
l,5009>s. of the sand is ground to an impalpable powder in a 
Wheeler pan, which takes about an hour, l^e contents of the 
pan are then heated to about 200''F. by steam, taking care not to 
allow the condensed water to dilute the mud to too great an 
extent, and 10 to 15% of the weight of the ore of mercury is 
showered into the pan by pressing it through a canvas bag. Two 
pounds of sulphate of copper and three pounds of salt or moro 
are then added, and the grinding continued for three hours and a 
half, the temperature being kept between 180"* and 200*F. 
Water is then added and the whole transferred to a wooden 
settling cistern, where it is kept in gentle motion until the 
mercury has settled. The pulp must only be so diluted that the 
mercury may fall to the bottom, and if the pulp appears thicker 
at the bottom of the settler than at the top, when Uie hand is 
plunged into it, with the stirrers making six or seven revoiu^ 
tions a minute, there has been too much water added. The 
separation takes about three hours, and when it is effected the 
sludge is washed away and the mercury fiiltered to obtain the 
amalgam, which is retorted. In this way from 65% to 80% of the 
silver is obtained, according to the ore operated on and cm taken. 

It seems highly probable that other discoveries of silver ores 
may be made in New South Wales. Such discoveries not having 
been made before is doubtless due to the fact that silver ores aie 
not so readily recognizable as gold, and. that prospectors have 
often little general mineralogical knowledge, in evidence of which 
we need only consider the comparatively recent discovery of ihe 
rich tin deposits lying almost on the surfeuse. Many of the oreB 
which have been worked for gold, notably about Mitdiell's creek, 
contain much silver, and doubtless in treating for gold a great 
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qoantity of this metal has been lost from the cause already stated 
It may be of some assistance to prospectors to note that silver 
deposits are generally found amongst the ancient stratified rocks, 
as micaceous, quartzose, and clay slates, limestone, and sandstone 
near granite. All the grecU silver deposits of the world, as at 
the Comstock in Nevada, Tracatecus, and others in Mexico, 
Carpathia, in Europe, and in Bolivia, are foimd accompanying 
a recent dioritic porphyry (the prophylite of Bichthofen), probably 
of tertiaiy or {k>st-tertiary age, though resembling ancient rooks. 
This rock is composed of a fine-grained basis, generally greenish, 
but sometimes ^d, grey, or brown, with embedded crystals of 
oUodase and dark green fibrous hornblende, whilst quartz 10 
generally absent. The rock contains much iron and is decomposed 
by weaUiering, becoming stained red with the oxide. 

The silver ore is generally found in quartz, and the surface of 
the veins is usually drusy and much stained with oxide of iroo, 
whilst the quarts is often vecy friable. 
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SEOnON D— NATURAL HISTORY AND BOTANY. 

[No report of the meetings of this Section has been sent in.] 



SECTION E.— MICROSCOPICAL SCIENCK 

MONDAY, 1 APRIL, 1878. 

The preliminary meeting of the session was held on the above date. 

The Rev. George Martin was voted to the Chair. 

The minutes of the previous meeting were read and confirmed. 

The Secretary reported a donation of a number (45) of slides of 
hairs, from Professor Liversidge, previous to his departure for 
Europe. 

The Secretary reported that he had received an answer to his 
letter, addressed to the Oeneral Council, requesting the use of the 
room during the recess ; and in reply, they had stated that it was not 
considered desirable that the Section should meet during the recess. 

On the motion of Mr. H. G. A. Wright, seconded by Mr. W. 
MacDonnell, the Rev. G. Martin was elected Chairman for the 
•current year. 

Mr. G. D. Hirst tendered his resignation of the office of Secre- 
tary to the Section. 

The Chairman, on behalf of the meeting, expressed to Mr. 
Hirst their appreciation of the manner in which Mr. Hirst had 
discharged the duties of that office. 

Moved by Mr. Hirst, seconded by Mr. W. MacDonnell, that 
Mr. Pedley be elected Secretary. Carried. 

A ballot was then taken for the election of the Committee, and 
the following gentlemen were declared duly elected : — Dr. Morris, 
Mr. W. MacDonnell, Mr. H. G. A Wright, Mr. G. D. Hirst. 

It was decided that for the present session the meetings of the 
Section should be held on the evening of the second Monday in 
each month. 

HONDA r, 18 MA T, 1878, 

The Rev. George Martin in the Chair. 

The minutes of the previous meeting were read and confirmed. 

Mr. G. D. Hirst presented twelve miscellaneous slides to the 
Society's cabinet. Mr. Hirst also es^hibited a Swift's portable 
microscope lamp, which, while perfectly adapted to the purpose 
for which it is intended, is of so portable a construction that it 
may be packed in a tin cylinder 7 inches long by 1| inch in dia- 
meter, and it possesses the further advantage that it may be carried 
in any position without leakage of the oil. 

Mr. R B. Read exhibited specimens of 0phi(jkr98 JvUonioay an 
insect which destroys large quantities of fruit, oranges in particolBr, 
by boring into thefruit and pumpingout the juice. Mr. Readshowed 
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a preparation of the haiisteUium (proboscis) of this insect, and also 
a series of drawings of the same magnified about 30 diameters. 

The Chaibman called the attention of the meeting to a box of 
polishing powder, Bold under the title *' Oriental Polic^" which on 
examination proved to be a diatomacaeous deposit of the purest 
character, fully 90 per cent, being the siliceous loricecB of diato- 
macece. 

Mr. Pbdlbt exhibited the curious wheel-like plates which form 
the calcareous skeleton of the chirodota, from specimens found In 
Double Bay. 

Dr. Morris showed sponge spicules and diatoms from Sydney 
water; and Mr. H. Faterson, a preparation of the fumes of 
mercury. 

Mr. W. MacDonnell exhibited one of Seibert's 50th inch 
immersion lenses, and resolved some difficult tests with a Zeiss' 
25th inch immersion lens, the microscope in this case being one of 
Swift's upon the improved Hartnach model. 

MONDA r, 10 JUNE, 1878, 
The Rev. George Martin in the Chair. 

The minutes of the previous meeting were read and confirmed. 

Mr. Hirst exhibited a reduced diagram of a photograph of 
British microscopic animals and plants collected from a pond at 
Leytonstone, near London. This exhibit, apart from its vsdue as a 
representation of typical British pond life, possessed additional 
interest in that nearly every object figured had been identified in 
gatherings made in the immediate yicinity of Sydney. 

Dr. Clukb showed the alkaloid crystals of Dvhoisia myopoides ; 
and Mr. H. Faterson some diatoms (Eunotia diadem) mounted by 
Dr. Morris. 

MONDAY, 8 JULY, 1878. 

^ The Rev. G. Martin in the Chair. 

The minutes of the previous meeting were read and confirmed. 

Mr. H. G. A. Wright exhibited a Ross's new patent No. 2 micro- 
scope stand, on the Zentmayer principle. The stand embraces 
several valuable improvements, the principal of which are a 
movable tail-piece, carrying the substage and its accessory 
apparatus, which may be swung laterally either to the right or 
left By this means any degree of obliquity of light may be 
obtained, the axis upon which it is worked being central with the 
object under examination. To such an extent can this motion be 
carried, that the mirror may be used as a condenser for the 
illumination of opaque objects, in place of the ordinary bull's-eye 
condenser. The stage is an interchangeable concentric rotating 
one, which can be almost instantly removed, and a thin diatom 
stage, or one more suited for dissecting purposes, placed in its stead. 
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Mr. HiBar recommended the placing of a piece of ground glaai 
immediately beneath the achromatic condenser, bj which means 
he obtains a soft pearly light, very suitable for the display of 
insect preparations, and with the least possible faiigae to the eyes. 

Mr. W. MaoDonnell, for Mr. H. J. Brown, exhibited and pre- 
aanted to the Society's cabinet a series of slides of spicules of 
Synapta, of small TumccUctj and of Gorgonia. 

Mr. Martin showed Loid Osborne's diatom exhibitor, the object 
operated upon being Gomphanema coTistricUi, in sku on aiffCL 

Mr. MacDoiwell exhibited some new and rare aulaoodiaooidal 
diatoms from Peru and California, and Mr. GiUiat Climaeasphema 

Mr. Pedlet exhibited a rich gathering of Demnidiaoea^ from 
Bondi ; and Dr. Morris MoUer^s new series diatom typen platte. 

MONDAY, 12 AUGUST, 1878, 
The Rev. George Martin in the Chair. 

The minutes of the previous meeting were read and confirmed. 

Dr. Morris read a paper upon " The Incrustation of the Sydney 
Water-main." 

Mr. Hirst exhibited some veiythizr glass suitable for theoomsng 
of miGxxH>bject8. This glass is simply blown from ordinary ^iass 
tubing, is incomparably thinner that the thinnest oovexing glaasi 
and is so elastic that it is easier torn than broken, and may be 
readily cut to any shi^ with sciBsom. 

Dr. Tucker exhibited a human fcstus six weeks old^ and the 
hand and foot of another four months old, 

Mr. F. B. Ktnqdon exhibited a collection of insect pvepaoLtions ; 
and Mr. H. Paterson showed the partial crystallintion of chalk 
subjected to a pressure of about 951b8. to the square inch for thsaa 
and a half hours, at a temperature of 350* Fahrenheit. 

Mr. Martin exhibited Sertularian zoophitesi and crystals of 
santonine, and Mr. Pedley, polyzoa from Port Jackson. 

MONDA r, 9 SBPTBMBBR, 1878. 
Mr. H. G. A Wright in the Chair. 

The minutes of the previous meeting were read and ooniiimed. 

The' Secrbtart called the attention of the meeting to a hand* 
some binocular microscope of Swift's make, which had just been 
imported by the Society for the use of the different Sections. The 
most noticeable feature of this microscope is a quarter-inch objective 
of 100* of angular aperture, specially adapted for use widi 
Wenham's binocular arrangement. 

There was little or no formal business to transact, bat aonie 
mtereating exhibits were made by the members present^ amongst 
which may be mentioned apocket microscope, adapted for medanl 
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purposes, exhibited by Dr. Wright. This little instrument is as 
snudl as is consistent with practical utility ; is fitted with a tripod 
stand, achromatic condenser, and two objectives, the whole packing 
in a case measuring but 4in. x 2j^in. 

Mr. G. D. KiRST exhibited a curious fungoid growth which had 
lately appeared upon a slip of pine wood that had been immersed 
for the last two years in a tightly stoppered vial of distilled water, 
and Mr. Fedley exhibited some slides of parasites and local polyzoa. 

MONDA r, 16 OCTOBER, 1878. 
The Eev. George Martin in the Chair. 

The minutes of the previous meeting were read and confirmed. 

Mr. W. MacDonnell exhibited a large and valuable series of 
micro-photographs of recent and fossil diatoms, executed by Dr. 
Gustav Fritsch, from specimens specially prepared by Herr Otto 
Muller. By means of an improved micro-photographic method. 
Dr. fVitsch has succeeded in producing a series of plates showing 
an amplification hitherto unattainable, owing to the great loss of 
light which has prevented the necessaiy enlargements 

Mr. MacDomitbll read a paper describing the plates, and ex- 
plained the bearing of micro-photography upon the question of 
the nature of the markings on tibe siUcious skeletons of the 
diatomaoeie. 

Mr. £L Sharp exhibited a beautifully stained section of tumour, 
Mr. Hewett slides of parasites, and Mr. Fedley sections of teetk 

Mr. F. B. Kyngdon presented for the use of the Section a postal 
cabinet for micro-slides. 

MONDAY, 11 NOVEMBER^ 1878. 
The Rev. G. Martin in the Chair. 

The minutes of the previous meeting were read and confirmed. 

The Secretary, on behalf of Mr. H. Sharp (Adelong), presented 
to the Society^s cabinet three beautifully mounted slides, compris- 
ing a stained section of cancer of the lip {Epithelioma) ; the soaleB 
of eight species of Lepidopterc^ symmetrically arranged ; and the 
gizzard of a large codnroacL 

Mr. G. D. Hirst read some notes by Mr. Sharp upon a com- 
parative trial of Powell and Leland's new formula 8ih inch 
objective, with one of Zeiss' G. immersion lenses. Mr. W. 
MacDoknbll exhibited the former lens, with which he resolved 
some difiScult diatom tests. 

Dr. Morris exhibited a pure gathering of Actinoeydua Ealfsii^ 
^xajresh water. Botany ; Mr. De lissa a collection of aeedft and 
poUbns; and Mr. Fedley sections of Fcramin^mu, from New 
Ouineai OrhiitdkeBf Aheolina, Ao, 
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Notes on the Incrustation of the Sydney Water-main. 

By Db. Mobbis. 

[Read before the Microscopical Section, 12 August, 1878,] 

About six weeks ago, one of the water-mains which supply tiuB 
city with water burst, and having seen a notice in the papers that 
the inside of the pipe was encrusted an inch thick with a soft sub- 
stance, I at once obtained a sample, but instead of being soft, I 
foimd that it consisted of layers of oxide of iron, with other ingre- 
dients. This deposit I now submit for your inspection. On boil- 
ing a portion of this deposit in muriatic acid, and afterwards in 
nitric acid, washing, and collecting the sediment, a microscopical 
examination of it proved that it contains a substance not accounted 
for in the following analysis, which was forwarded to the Mayor 
of Sydney by Mr. Charles Watt, and published in the Sydney 
Morning Herald of July 17th : — 

Sir, — I have the honor<.to acknowledge the receipt of your commimicatioii 
of the 9th inst., and the packet containing a substance which had been found 
iucrusting the 30-inch water-main leading from Botany to Sydney. The 
substance in question has had its origin partly from the oxidation of the 
mains and partly from suspended matters which have found their way with 
the water mnn the dams. By reference to the analysis it will be seen that 
this incrustration consists chiefly of oxides of iron, a lar^ proportion of 
which is magnetic oxide. Magnetic oxide of iron has a well-marked action 
in promoting the oxidation of any organic matter which water may contain. 
In June, 1877i I reported to the Government respecting the composition of 
a deposit found in the street mains, and the incrustration now under con- 
sideration bears a very close resemblance to the article before mentioned. 
A microscopical examination did not show the existence of any forms of 
live animalculffi. I have the honor, &c., 

CHARLES WATT. 

Analjrsis of substance forming an incrustation on the inner surface of cer- 
tain water mains. — " Substance dried at 300"* Fahrenheit before analysis. 
Oxides of iron (magnetic peroxide), 79*3 ; silica (chiefly in the form of sand), 
4*5 ; volatile at red heat (consisting of combined water and oiganic matter), 
15*1 ; alumina, *5 ; traces of chloride of sodium, lime, loss, &c., 6'100'0.** 

I now submit for your examination a slide prepared from the 
sediment after treatment as above. Tliis preparation consists oi 
minute spheroidal bodies partly adhering to one another, accom- 
panied by the silicious spicule which I once exhibited to you 
before. On carefully examining these spheroidal bodies, I came 
to the conclusion that they were composed of precipitated sulphur, 
and on applying heat a strong smell of sulphur was given oi£ 
The blow-pipe test gives the same reaction with the crude prepara- 
tion. On seeing Mr. Watt's report to the Municipal Council, I 
put myself in communication with that gentleman, and on asking 
him what had become of the sulphur, he seemed quite incredulous 
about sulphur being a constituent of this deposit^ as we had no 
sulphites in our water supply. However, on asking him to apply 
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the blow-pipe test^ the fumes of sulphur soon became perceptible 
to his olfactory nerve& Since then he has made a second analysis, 
and returned it as containing 1^ per cent, of pure sulphur. This 
sulphur exists in this incrustration at the rate of 1^ per 
cent, or 1^ lb. to every 98^ of deposit in a free state. It can be 
dissolved out by bisulphuret of carbon, which shows that it is not 
chemically combined with the iron deposit. Now the question 
naturally arises, where does this sulphur come from ) Mr. Watt, 
in a subsequent conversation with me, said he thought it must 
come from the iron piping. If so, what about arsenic and other 
kindred companions of sulphur found in the pyrites of the coal 
used for smelting purposes 1 Probably an analysis of the iron pipe 
would determine what are the ingredients besides iron, because if 
sulphur exists to such an extent in the piping, other deleterious 
ingredients are certain to accompany it. On the other hand, if 
the sulphur is a product of decomposed organic matter, then the 
sooner we have a new water supply the better, because this would 
admit that sewage to a great extent is still finding its way into 
our water supply. According to a report by the Commissioners 
appointed to inquire into the best means of preventing the pollution 
of rivers, they say, — " We now recommend therefore that with 
the exceptions already mentioned in reference to the standards D 
and E, the following liquids be deemed polluting, and inadmissible 
into any of them, viz., any liquid which contains in 100,000 parts 
by weight more than one part by weight of sulphur in the oondi* 
tion either of sulphuretted hydrogen or of a soluble sulphuret 
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. SECTION F.— GEOGRAPHY AITD ETHNOLOGY. 
[No meeting joI this fiectioii weve lield dmijig 1878.] 



SECTION G.— LITERATURE A ND FI NE ARTS, 
INCLUDING ARCHITECTURE 

This Section, which, from various causes, lapsed during the year 
1877, was, through the exertions of a few gentlemen interested in 
the promotion and cultivation of the fine arts in this Colony, re- 
organized during the current session ; and at a special meeting 
held 26 July, 1878, the following office-bearers were appointed : — 
Chairman : — Mr. E. L. Montefiore. Hon. Secretary : Mr. Fsbcy 
E. "Williams. Committee : Messrs. R Du Faur, Ludovico W. 
Hart, G. A. Morbll, C.E., and Professor Gurney, M.A. 

It was decided that the future meetings of the Section should 
be held on the fourth Friday in each month, at 8 p.m. 

On the motion of Mr. Russell, seconded by Dr. Lbibius, it 
was resolved that the Council should be applied to, to subscribe 
to the Art Journal, Fort/olio, and L^Art, horn the 1st Januaiy, 
1878. 

Mr. Ludovico W. Hart promised to read a paper entitled, " An 
Apology for the Introduction of Photography in our Schools of 
Art and Science." 

The Chairman (Mr. E. L. Montefiore) expressed his opinion 
that the Secljion would become one of the most popular with the 
members of the Boyal Society, embracing as it did so wide a 
range of subjects, and trusted that the Colony at large would 
eventually profit by the united labours of the members of the 
Section. 

FRIDAY, 2S AUGUST, 1878, 
Mr. E. L. Montefiore in the Chair. 

It was notified by the Secretary that the Council had sanctioned 
the purchase of the Fort/olio, Art Joumxdy and L^Art^ from 1 
January, 1878. 

Mr. Ludovico W. Hart read a most interesting paper, entitled, 
" An Apology for the Introduction of the Study of Photography 
in our Schools of Art and Science." The various reasons advanced 
pointed to the study and practice of photography as employments 
which would serve to enlarge the mind and refine the ideas, so 
that while we should be able to see and appreciate the wonders of 
nature immediately around us, we could as nations become more 
familiar with the various countries of the world, increasing our 
knowledge not only for our own benefit, but for the welfare of 
the whole human race. The paper concluded by expressing a 
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hope that the time was not far distant -when ^nre should see the 
eommenoeme&t of a coarse of lectures on photography in con^ 
nection nith Schools of Art and Seienoe, and the establishment 
of a training school for the purpose of giving a sound and prao- 
tical knowledge of photography. 

A lengthy discussion ensued as to the place photography took 
amongst the arta 

A number of valuable photographs and autotypes were ex- 
hibited; and a beautiful work on wedgewood, illustrated by 
photography, was laid on the table by Mr. K L. Montefiore. 
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Mr. K L. MoNTEFiOBE in the Chair. 

< 

Owing to the inclemency of the weather, only a few members 
were present, and Mr. J. W. Stephens, M.A., proposed to 
adjourn the business to the next monthly meeting (25 October), 
which was seconded by Mr. L. W. Habt. 

The Chairman exhibited some rare and curious specimens of 
sun pictures by Pox Talbot. 

FRIDAY, 25 OCTOBER, 1878, 
Mr. K L. MoNTEFiORE in the Chair. 

Mr. LuDOvico W. Hart read a paper on " Photo-mechanical 
Processes, '^ before a very large meeting, describing the processes 
of Woodburytype, photo-zincography, photo-lithography, photo- 
typography, photo-chromography, heliography, &c. Mr. Hart 
rendered lis lecture greatly interesting by exhibiting a large 
number of pictorial specimens of the processes he described. • 

At the close of the reading an interesting discussion took place 
on the utility of the many processes and their inventors. 

FRIDAY, S9 NOVEMBER, 1878. 

Mr. E. L. MoNTEFiORE in the Chair. 

The last meeting of the session. A good meeting of members 
assembled to hear a very interesting and amusing paper on 
" Music," read by Mons. Jules Meilhan, who very ably set forth 
the claims of music as a fine art, and dwelt at some length on the 
desirability of classes being established for imparting a thorough 
knowledge to the rising generation. Until this was done we 
could not expect to hear high class music well rendered. Mons. 
Meilhan interspersed his lecture with several interesting anecdotes, 
illustrating the woes of composers and art critics in connection 
with stars and theatrical managers. 
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At the close of the reading, an animated discussion arose on the 
subject of the position of music in the Colony, many of the 
members echoing the desire of the lecturer, that a training sdiool 
should be established. 

At the dose of the meeting, the Chairman thanked the 
members for their attendance during the session, evidencing the 
interest they took in the subjects appertaining to the Section. 
He trusted that during next session some of the members would 
be prepared to read papers upon literary as well as upon art 
subjects, to which the papers of the session just ended had been 
confined. 
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An Apology for the Introduction of the Study of 
Photography in our Schools of Art and Science. 

By Mr. L. Hart. 

[Head htfore the LUeratttre and Fme Art SeeUon, 23 Augtut, 2878,] 

AifONG the many splendid and important discoveries that have 
characterized the present century, few have more claims upon our 
sympathy than Photography. While many of these inventions 
have served only a special purpose, or benefited but certain com- 
munities, either industrial, artistic, or scientific, photography has 
placed its services at the disposal of all branches of human know- 
ledge, and to use the words of Dr. Vogel, " There is scarcely a 
single field in the universe of visible phenomena where its plhxluo- 
tive influence is not felt." To botany, geology, astronomy, and 
geography, it is the faithful delineator of their marvels ; in sur- 
gery, sociology, jurisprudence, its services are too well known to be 
dispensed with ; in scientific research it has opened out a new field 
for the investigation of the philosophy of light ; commerce and in- 
dustry alike avail themselves of it, and to art and to art education 
it has become a handmaid and graceful satellite. It is as it were 
a new language, and may be said to be to '' form " what printing 
is to '^ thought." To the photographer, the camera and its appur- 
tenances are what the brush is to the painter, or the chisel to the 
sculptor. They are all causes of production, directed by inspiration 
of the mind, and guided by cultivation and intelligence. How 
rapid has been the progress of this new art-science. It has made 
its power felt throughout the length and breadth of the universe 
in less time perhaps than any other invention, and not only has it 
extended its application to various branches of art, science, and 
industry, in the dissecting room of the hospital, the astronomer's 
observatory, the philosopher's home, the editor's table, the artist's 
studio, public museums, and down in the profound depths of the 
earth, among miners ; but it is in the humbler form of a portrait, 
where one of its greatest influences is felt. Here it makes no dis- 
tinction as to whether it shall adorn castle or cottage, for in all 
the varied grades of fortune is it to be found. Its never-ceasing 
voice cries, '* In memoriam, in memoriam." This single application 
of photography ought to be sufficient to secure our lasting grati- 
tude. A portrait i What a boon of consolation it has been to 
thousands upon thousands of the human race, and what recollec- 
tions does it not call up — a parent, sister, child, a dear friend, the 
native village in all its rural beauty, the old home wherein we 
were bom. Scenes of home and childhood may be things that 
were, but, thanks to photography, we may be the possessors of the 
shadow, though the substance be beyond our reach. It is here we 
feel the value of photography, and whilst looking through the 
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album, each paiticalar portrait oaUing up a fresh hisioryy we msj 
exclaim with joy, " Oh, memory, fond memory, when all things 
fade we fly to thee !" The preservation and veneration of our 
photographic albums is one of the best means of keeping up a 
wholesome state of mind in young people living away &om their 
friends. It has indirectly a moral action, for the presence of good 
is generally productive of good, and we could not or ought not to 
hate the portraits of persons constantly before us, of whose virtues 
we are assured, without becoming unconsciously possessed in part 
of those virtues ; thus portraits are continually exerting over us a 
powerful, though silent influence. 

One of the flrst requirements in many leading braodieB 
of hie is a knowledge of drawing. The study of this is 
long and requires certain aptitudes. All students have noffc 
the means of purchasing that great desideratum ^'a voyage 
through the more classical or artistic countries." Tis true that 
sometimes a student gains a prize of money, enabling him to make 
the tour of Italy or Greece, but many have run the race, and only 
one perhaps Ium gained the prize. Here then comes photography 
to the aid of unsuccessful competitors. They cannot go to those 
plaioes, but those places by photography are brought to them in all 
their richness. Paintings, sculptures, rare collections of art 
treasures — ^all are within their reach. Those marvels of art of the 
great masters:— Rubens, Raphael, Vandyke, Del Sarto, Durcr, 
Ifartin Schoen, and all their host, are, thanks to photography, 
vulgarized over the whole of the civilized world. Now, is the in- 
fluence of such works as these productive of good ? Is mankind 
benefited by the study and advance of art in general f I think 
there is ordy one reply, and that in the affirmative. If so, then 
the principles of photography ought to form a part of the education 
given in our schools of art. The illustrious Paul de la Roche did 
not fear to say, in the presence of the members of the Academy 
of Science, ^'Photography brings to such perfection certain 
essential points of art, that it ought to become an object of study 
and observation to the greatest painters." Thus one of the greatest 
modem artists says it must not only become an object of observ- 
ation, but of study ta great painters ; more particularly then ought 
it to be one for aii atadents. We must not forgetthaVl^oto- 
grapliy is not what.it was some years ago. One might then have 
said, " Ah, but your photographs are only of partial value, for you 
look OB a beautiful picture to-day, and lo, on the morrow, it has 
bigim to fiuie." Yes, it was so, and how proud are we lovers and 
diaciples of our delicate art to be able to say it was so, for thanks 
to . Fox TaJboti Tessi^ de Mothey, the valuable proeesses of 
Woodbury, Albevt^ Photogravure, Photo-lithography, and all tim 
hmg. list of photo-meohamical proo oo B oo » we can now claim tar 
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photography perfect stability ; and so long as the paper on which it 
18 printed will stand the wear and tear of time, its photographic im* 
pression will cling to it as ivy aronnd an old tower. And at what 
cost are these unalterable and ledthfcd reprodncticms to be ob- 
tained % From a few pence to a few shillings, for by reason of 
the peculiar nature of these processes, a large number of im* 
pressions may be tamed out at a very moderate cost. Should 
there be students so poor as not to be able to possess copies, 
they might have recourse to the public ones. I might mention 
here that it would be well for the Government to present series 
of collections of interest to the different museums. University, 
libraries, scientific bodies, mechanics' institutes, &c, and inter- 
change with other countries possessing similar collections, thus 
familiarizing the eye to good work, and keeping up a lively interest 
for progression among all classes, as well as procuring a constant 
and perfect record of what was for future generations. In this 
manner both present and future would alike benefit from it. The 
Bight Hon. G. J. Goschen, speaking at the Liverpool Institute, at 
the distribution of prizes, says : — " Education must deal with 
men's lives as well as qualify them to earn their daily bread. He 
wanted education to ennoble, brighten, and to beautify their lives ; 
he wished it to increase their pleasures and their powers of happi- 
ness. It was not sufficient that man should have only knowledge 
of his own surroundings." It is very true, man to be thoroughly 
happy must possess an educated mind, and surely photography is 
of great assistance in helping forward this education. An objec- 
tion might be made that it would become too expensive ; but that 
is a mistake, as the public sale of such collections would more 
than cover the expenses. It might also be urged that it would 
be imfair to compete with the public dealers. Here, again, 
is an error. If in England where there are several large 
and influential photo-mechanical establishments in full work, 
the Government have thought it advisable to do so, how much 
more reason would there be to do so in a young flourishing country 
where no public establishment of the kind exists. I refer to the 
photographic establishments at the British Museum and South 
Kensington; and it would be a boon to the artistic interests of the 
country, as well as a means of making it better known in Europe 
if the Government would deal liberally with the question. What 
would be more interesting to us than photographs taken from 
nature of Captain Cook and the scenes of his early discoveries. 
The one we cannot possess, the others we might. 

Let us now turn to surgery, and see how the camera 
makes known in all their dreadful aspects, the various 
afflictions of human nature — ^how photographs of the different 
stages of certain diseases, assist the student in his puzsuit 
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of knowledge respectiiig them. In cases of deformiiy and 
fleshy protuberances, I have heard medical men state, that 
indifferent photographs were far preferable to highly finished 
sketches. Here again I would remark that photography offers its 
assistance for. the general good, and in particular for the suffering 
part of humanity. How does phjrsiological research accept photo- 
graphy ? Dr. Stein has succeeded in producing photographic re- 
cords of the pulse-beatings, tones given from musical instruments, 
and recently astonished the scientific world, by photographing 
upon a sensitive plate the sounds produced by the human voice. 
In speaking of this wonder, the Photographic News says : — " As 
the tones vary, so the waves of the line occupy more or less space, 
or are taller or shorter. Shrill notes or tones, where the vibra- 
tions are rapid, are represented by many steep waves ; low or bass 
tones, where the vibrations do not follow each other so rapidly, 
produce but a few waves in a line." 

Another practical use of the ^camera is thus described by Mr. 
Baden Pritchard. One instance taken from the war of 1858 is 
especially interesting. The Austrians held Venice at the time, and 
to protect the harbour, torpedoes were laid down, which were fired 
by means of electricity. A camera was built overlooking the 
harbour, and upon the white table of this instrument were 
reflected the waters of Venice. As the torpedoes were sunk one 
by one, a sentinel in the camera noted the place of their dis- 
appearance with a pencil, giving each torpedo a consecutive num- 
ber. A rowing boat in the harbour described a circle around the 
sunken torpedos indicating the zone of their destructive power. 
The sentinel again with his pencil made a corresponding ring upon 
the camera table. In the end, therefore, when the harbour was 
apparently free from danger, a very effective means of torpedo 
defence was established, the key of which was only to be found in 
the camera ; here the sentinel had wires in connection with every 
torpedo, and was in a position to fire any one as he pleased. Hie 
Prussians used the process of photo-lithography largely during the 
Franco-German war. They reduced plans of the part of the 
country they were in, and distributed them to the several army 
corps. One firm alone printed 300,000 impressions. Another 
most interesting application of photography was made use of 
during this same war by the French during the siege of Paris. 
Private and public despatches were printed upon a sheet of paper 
containing about 300,000 letters. This was reduced by means of 
photography to about two inches by one and a half, then printed 
on films of collodion, each weighing about one grain, and contain- 
ing the matter of several newspapers. Several of these despatches 
were rolled up into a quill about three inches long, and by means 
of pigeons, sent to all parts of France. Here, on their arrival. 
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they were magnified by the oxy-hydrogen apparatus, and rewritten 
by newspaper authorities and others interested therein. Upwards 
of 100,000 despatches were received in Fans during the siege by 
these means. 

In astronomy, we find the assisting hand of photography. 
It seems to have in this case a twofold purpose— obtaining the 
images of the heavenly bodies for the purpose of measure- 
ment, and for producing pictures of some of these bodies with 
more accuracy than could be obtained by hand-drawn ones. 
Berkowsky was the first to apply photography to astronomy, 
by obtaining daguerreotypes of the eclipse of the sun in 
1851. Warren de la Bue and Seochi of Home used the 
collodion process for the same purpose in 1860, and at the 
present time all the European Governments use it in connec- 
tion with astronomy. The ScierUtfic American says : — " Astro- 
nomical photography has recently assumed a higher place than as 
a mere mode of reproduction of the images seen through the 
telescope. It has, in fact, become an important means of dis- 
covery ; and the researches of Professor Janssen of Paris, has shown 
that photographic pictures reveal phenomena otherwise perfectly 
invisible. It was through such prints that he discovered the 
photospheric network round the sun." Another proof of its utility 
was furmshed during the late transit of Venus, and another not 
less important exists in the fact, that the British Government 
possesses four photoheliographs at different stations under Govern- 
ment supervision. The IVench Government, however, possess 
the most important set of photo-astronomical instruments in their 
splendidly fitted-up ateliers at Meudon Observatory, near Paris. 
There daily photographs are taken of the sun, the average exposure 
being one-twelfth of a second for an image iV of an inch in 
diameter. Sir George Airy gives another proof of its utility when 
he says, " The computation of the photographic records of the 
barometers, from 1854 to 1873, has so &r advanced that it is 
asserted positively that there is no trace of lunar tide in the 
atmosphere, but that there is a strongly-marked semi-diurnal tide, 
accompanied by a smaller diurnal tide.'' I must also allude to 
Professor Draper's late discovery of oxygen in the sim, and per- 
haps nitrogen, which discovery was made by the aid of photo- 
graphy. {Vide paper read before the American Philosophical 
Society, July 20, 1877.) Professor Janssen's photographs of the 
sun are now causing as much excitement as De la Bue's photo- 
graphs of the moon did some years ago. 

Another iniportant use to which photography is put is 
jurisprudence, its rigorous exactness rendering it particu- 
larly fit for such an application. In many instances truth 
has been able to be indelibly proved by its means. In 



274 BBPOBIS FROM THS 8aCII0N& 

1852 Monsieui' Ohristolplie proposed to the French Govern* 
ment that all prisoners should be photogrs^ed prior to 
their discharge, and notes of their cases and biography attached to 
them, but nothing important was done until after the reoiganizft- 
tion of the country in 1871, when Monsieur Lombard succeeded 
in obtaining permission of the authorities to establish a photo- 
craphic department in the prisona Some idea of its usefulness 
STf befoP when it i. Lted that it alWy occupies nix« 
operators in Paris alone, where there are several stations, one 
being used exclusively by the Morgue D^p6t, where are laid out 
all persons found drowned or otherwise killed, and whose residence 
is not known. AH bodies brought in are immediately photo- 
gcaphed, and, when buried, the photographs are put in the 
register. Thus, persons seeking lost relatives or friends niay 
daily be seen consultmg this shocking but useful record. Views 
are taken where crimes have been committed. Even caves or 
cellars do not escape, for by aid of artificial lights such as magne- 
sium, or oxy-hydrogen light, or others, these interiors are perfectly 
photographed — in fact nothing is omitted to assist Justice in her 
decision. In cases of arson, the condition and position of the fur> 
niture is faithfuUy depicted Thieves' took are photographed ; in 
forgery enlarged proofs are made so as to detect the slightest irregu- 
larity ; and in many other ways does photography make its services 
appreciated in connection with jurisprudence. The photographic 
albums of well-known criminals are also sent by one European 
nation to another, and all the sea-port towns are possessed of 
them, which, in the event of prisoners or untried persons iryizig 
to make their escape by sea, becomes of grtsat service to the 
police. So photography in this case again shows her great utility. 

Let us now briefly turn to industry, and see how eagerly her 
services have been taken up here. Its adaptability is so great that 
there is really no end to it. Copying machinery, porcelain, glass;, 
books, manuscripts, &c., &c, illustrating works by mechanical 
means, reducing plans, burning in portraits on poio^ains, Tnalrifig 
blocks to be printed with text, — ^in fact one might enumennkte 
hundreds of different ways of employing it, but the TSkO&t perfect 
proof of its usefulness is in the fact of the existence of so many 
splendid photomechanical firms in different parts of the worid^ 
particularly in Europe — such as those of London, Paris, Beriin, 
Vienna, Munich, Dresden, Brussells, St. Petersburg, Lisbon, te., 
&a The Woodbuiy Company, and Heliotype Company, in 
London, are principally occupied in illustrating books. A master 
of considerable interest to geologists has recently been made in the 
Trafalgar Coal Mine, belonging to Messrs. W. and T. Brain, in tiie 
forest of Dean. One of the roads in the mine required repairing; 
and in cutting away the walls, the workmen exposed two very 
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krge *'stool8," known by geologists as sigilkriae. This is the 
fbsdl form of the trunk or stem ci a tree which grew during the 
age in which the coal meastires were deposited, and its genus con- 
tributed more than any other to the formation of coal, but it 
diifered much from the forest trees such as we are acquainted 
with in these day& Dr. Hooker suggested that it probabiy 
belonged to the tree ferns foiind in tropioal and semi-tropical 
countries. It being a very rare occurrence, all desired to have a 
drawing made, when Mr. G. Emlrey (master of the Qloucester 
School of Science), accompanied by a few Mends, visited the pit 
lor the purpose of making some photogn4>hs of it The dry plate 
process was employed, and the subject was lit by the use of magne- 
sium wire — certainly the photographs of such a subject were more 
valuable than mere hand drawings. 

It would be foreign to the nature of this paper were I to enter 
into a long dissertation as to whether photography is a fine art or 
not Monsiem: Gaston Tissandier says, '* It is dangerous to wish 
to establish a parallel between photography and painting, which 
differ essentially in their processes ; at the same time, it appeara 
to me unjust to deny to photography the rank of one of the 
fine arts." Now we have already heard the opinion of that great 
authority, Paul de la Boche, who says that it ought to become a 
study and observation to great painters. Much has been written 
for and against its introduction among the fine arts ; 
and I shall make but a few remarks concerning it. I think if we 
keep within the acknowledged description of fine art, we shall find 
it to be one. The fine arts, as generally understood, comprehend 
those productions of human genius and skill, more or less 
addressed to the sentiment of taste, or to the imagination. 
This, therefore, may be opposed to nature, and are we to conclude 
that effects opposed to nature are really fine art, or should we 
take our standing-point from nature herself ? For my own part I 
start from Mr. Buskin's estimation of art when he says, *' Art 
should be full of truth or full of use •" or again, '* Let me final^ 
tell you, and with all distinctness possible to me, that the main 
business of art is the service it renders in the actual uses of daily 
life." I think it a degradation to art if its sole object is simply to, 
flatter and please the senses. This is luxury, and luxury meaoa 
decay. Let truth and utility be its high aun, and although many 
may laugh and others turn in scorn at this treatment of their idol, 
yet the day is dawning when art will no longer be valued by its 
imaginary figures and luxurious painting, but by its truth and the 
amount of service it renders to humanity. Mr. Cocking has stated, 
'* In fine art the materials are so plastic that they follow and ob^ 
the also plastic emotional feelings which ffuide their use, and hen<w» 
in fine art^ an imitation is something independent of and different 
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from the subject imitated Whereas in photography the materialB 
are not plastic, being unyielding sdentific facts, which in th^ 
workings are not subject to plastic emotional feelings, and henoe 
the imitation is dependent on, and cannot differ from, the subject 
imitated." This is true only in part^ and 1 claim for photography 
such emotional feeling as guides it in the difficult task of imitatin|^ 
and the plastic power according to the nature of the materials 
necessary for the carrying out of the task. How, I would ask, is 
this power of altering nature at will, to serve our likes and dis- 
likes, worthy of the appellation of fine art? Cultivated minds 
differ as well as uncultivated ones, and painters are no ezoeptioii 
to the rule. One will pronounce a piece of work a marvel, and 
another will disclaim it. This being so, and following out the 
theory of Mr. Cocking, fine art may really reverse nature alto- 
gether — inasmuch as it has become independent of and different 
from the subject imitated. This may be called a creation. Strange 
use of the word ; if so, it is a creation formed after having seen 
and studied the original, and so becomes but a bad imitation. We 
surely do not presume to improve upon nature, for what oould we 
produce even equal to the colouring of a simple wild flower 1 We 
can only imitate. Composition is simply an imitation of nature, 
and he who keeps nearest to her is the most faithful representa- 
tive of fine art. The colourist can do a great deal ; but he can 
only copy nature, and in attempting more shows weakness. What- 
ever combinations we may choose to make and call them creations, 
they are, if opposed to nature, simply dull and meaningless imagi- 
nations, proceediag from a wandering, if not a disused brain. 
Now, it was said that the materials used in photography were not 
plastic, by which I presume is meant that they are not under the 
same control as paints and brushes ; relatively they are under the 
same control when used by those who know their properties and 
actions. As in painting so in photography, two things are required, 
materials, and the necessary amount of brains to use them to 
advantage. These are represented by canvas, paints, and brushes, 
and photographic materials on the one part, and by a knowledge 
of certain laws called " rules of art," on the other part, aided by a 
keen perception of the beauties of nature. In the matter of the 
first I fail to perceive any difference ; canvas, paints, and brushes 
are as much materials as camera lenses and chemicals ; and in the 
knowledge of how to use them I also can see no difference. Let 
us dismiss from our minds th^ picture too often drawn, of a photo- 
grapher being a sort of wooden man, a man of tin, or anything else, 
brought out when required, wound up and set to work ; when 
finished with, carefully put away for future use. But take the 
travels of, and follow up such men as Vernon Heath, Braun, 
Mundi, Wilson, England, and others ; see them up with the lark, 
searching after the beauties of nature, watching all the various 
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changes of light, seeizig their subjects tinder all phases, looking for 
a happy spot where the combination of a picture may be in har- 
mony with the rules of art, and where nature is seen in her most 
beautiful aspect — in short, the brain working hard from morning 
till night Not only have they to use equal judgment with the 
painter in his selection of light and position, but the practical part 
of their work is more difficult, and requires more consideration and 
patience. They have also many things to think of in assisting 
chemicals or making them plastic in their hands. They may par- 
tially expose one part and not another ; they may develop one 
part more fully than another ; one subject may require a short- 
focussed lens, another a long one — one require a collodion with 
much more bromide than another. Again, in the after-printing of 
their subjects 'they have large scope for judgment and taste. In 
short, the proper working of photography requires the same amount 
of intellectual faculty as is required for painting or for sculpture, 
and their tools are in their way equally as pliable. The loss of 
colour in the photograph is represented in painting by loss of 
valuable and truthful detail. When photography has the power 
of representing by natural means subjects in their natural colours 
it will be proclaimed the first of the fine arts. Photographers, as 
a rule, have neglected art-education ; but that has nought to do 
with the fact of photography being a fine art. All men who sit 
before an easel and handle their materials are not artists, any more 
than all persons using camera and chemicals are photographera 
Are the splendid enlai^ments by photography seen in London, 
Paris, Vienna, Home, &c., merely mechanical works ? Do they 
lack emotional plastic feeling? Those grand pictures of ancient 
BomOy or the quieter scenes of rural life — do they call forth no 
sentiment? These are all imitations, but the grandest that art 
ever saw — ^imitations that it is given to photography alone to pro- 
duce, for their perfection and truth defy all other processes. Here 
then is another reason why it should be taught in our Schools of 
Art and Sdenca It is yet a young art, and seeing what it has 
already done, what may we not expect from it in the future? Take 
it then by the hand and give it its place ungrudgingly. If you do 
not, sooner or later it will take that place by the force of its truth 
and utility. 

We will now come to one more application of photography, 
which, although coming last, is not of least importanca 
I refer to its applicability to educational purposes. It is 
well-known the great difference that exists between reading of 
any subject and seeing illustrations of it. The latter must of 
necessity fix itself more lastingly on the brain. Now photographs 
are acloiowledged to be, in certain cases where truthfulness is 
required, better illustrations than any engraving process can be 
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£or edacational purposes ; therefore large ones beoome rerj Ytta- 
abl& What then ought to be the value set upon the method that 
allows us to procure real photographs upon a screen varying from. 
6 to 30 &et in diameter? I speak now of the adaptation of 
photography to the sciopticon and oxy-hydrogen apparatua Hero 
is a special maimer of teaching, at once the most perfect and tfas 
most interesting, allowing any number to see the illustzatian at 
the same time, the ntunber depending solely upon the size of ihe 
hall used, which illustration bears truth in every line. There is 
really no limit to this mode of instruction — thousands apon thoa- 
sandB of subjects are in the market already, embracing all 
branches of knowledge. Science, art, travels, history — ^in foot, 
every subject may.be treated in a manner whidi is calculated to 
produce most wonderful results. It was introduced into ¥nMusB 
with great success, and is still used in connectian witiii tfad 
lectures in the military and other large schools. It can wcH 
be understood the great charm these monster photograplB 
would produce on old and young alike. And kow full of 
interest — ^look at those striking views of that great Indian 
empire. Alas! how very few of our countrymen laiow any- 
thing of its grandeur? Then there is mudbi to be learned aboiat 
those wond^ful people the Chinese, the Japanese, the wilds of 
America, Africa — and, indeed, what is there not that we do not 
all want to know something about? But our occupati o n may 
forbid our roving, or pecuniary matters stand in our way, or 
again, ill health may prevent many fnym traveUing. In all these 
oases photography comes again to our aid. Hien, why let our 
xiaing generation so long remabi ignorant of these plaoes — ^wliy 
not lUustrate our geographical lectiues by these grand means bj 
whidi the manners and customa of various natjons can be wo 
vividly described ? I feel that I could dwell longer upon this 
subject than the nature of thia paper would allow, for the know- 
ledge of our feUow-oreatures is such a good, interasting, aad 
important one, and the amount of ignorance, or -Ae want, of 
knowledge of other nations, even among Europeans, is still ao 
great, and the bigoted ideas of past yeam so firmly fixed to u% 
that it will require a large amount of patience and careiol teadfe- 
ing ere one-half of the civilized world understands, wilHngly cr 
not^ the virtues and abilities of their neighbours. The gradual 
extension of this mode of teaching, for public assemblies, schools, 
dEC., is one that wiU serve to enlarge our minds and refine our 
ideas, that we nmy be able not only to see and appreciate the 
wonders of nature all around us, but that we may^ as nationB, 
become more familiar yni^ &e various countries of the world, 
and be able and willing to render justice to the different peoples 
for their various virtues and abilities ; and knowing these, we can 
all of us use what -we ourselves are deficient in, and so increase in 



BlPOBni VBOM THE SlOXIOIBi 879 

knowledge to the general welfare of the human raoa Thomas 
PeanuJl, F.C.S., in an article in the '< British Journal of 
Photography," on photography, philosophy, and civilization, says : 
— " To the literary world the power of light has become so obedi- 
ent that the very choicest stores of learning can be copied with a 
marvellons service, the choicest, priceless books, and manuscripts^ 
can be copied with such exactness that the strains and ravages of 
time become matters of pictorial interest and truth — ^they can be 
copied, condensed, or enlarged, and even transferred from one 
material to another. In the current literature of the day, 
especially devoted to arts, science and manufactures, Butho^^ 
artists, engravers, and publiahers have a rare aid to pictorial 
illustiations. Ti^e the book-illustrations by wood-engraving. 
The wood-engraver, in a sort of Chinese fashion, would and could 
only follow the lines traced for him by a special artist on the 
wood block. This artist was hampered by having perhaps a crude 
sketch on the one hand, to be followed out by such lines as the 
engraver could cut. Now, the wood block may have a photograph 
impressed upon it, atfd thus, having truth of faithful outlinea, due 
proportion, and correct light and shade, both artists and engr a v e r s 
can shape their lines to suit the texture, and their own art 
sympathies of expression. # Metal after metal has been employed 
until a solid blo<dc of metal enables the picture of a once delicate 
film of matter acted upon by light to be multiplied and worked 
withaU theappliancesof mechanical power." Hecandudeshisarticle 
by saying : — " The caverns of the deep will soon be explored, and 
light will shine in the valleys of deep waters, will point to the 
dangerous rocks to shun or how to follow a safe track, if miata, 
darkaess, or fog, obscure the mariner's sky. The magnesium and 
electric lights will shine out if the sun at Stratfiord-le-Bow does not 
shine through fog and murky air ; and as in the evening sky we 
seem to find islands in a golden sky, so our thoughts have a grato- 
fill feeling for the obvious union of photography, philosophy, and 
civilization, and we rejoice in such reveries in '* gloaming tima" 
I might go on for almost volumea on the great advantages of this 
psrtienlar mode of educating the mass, but I must oondude with a 
iew remarks by John Seattle, Esq. : — *'There are few,"Bay8 he, ''if 
any, branches of sdenoe not indebted to photography, but especially 
^oee immediately connected with man. It has rendered anthsK 
pology comparatively easy. Ethnology is the science of ohaiacter — 
the essence of all social science. Now photography is every day 
forcing us to see how social character is so directly connected wit4 
&Em. No sketch or engraving can please us — ^it must bea photo- 
graph; then the social influence of photography is seen to be 
great in the multiplioation of works cf art I trust we sie 
coming to a time when all things will b& vabied aoooKding to their 
true educational worth, in fact in proportion to their sociological 
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inflnence and power to reveal man to man, and man to himBfllf^ 
and abovewall to cultivate the sentiment of beauty in the popular 
mind. Photography ia made to bring under popular view 
all that has been rare and almost unattainable, ^e forms and 
pictures of suns and planets, the portraits and forms of life whose 
whole existence is spent in the eternal darkness of deep ocean. 
Surely then the educational influence of photography is immense, 
and must take its value from so great a social power. The use of 
photography to^ social science could never be supplied by another 
art — ^nothing else coidd so hold up the mirror to nature." From 
the foregoing we must make the following conclusiGns : — That the 
study of the good and beautiful is necessary, and of benefit to the 
human race. Photography I have shown to be one of the best 
means of vulgarizing these studies. It follows as a matter of 
course that photography should therefore become a serious study 
amongst us, and no place better for it than in our schools of art 
and science, where a knowledge of the mode of working this 
mighty power might be made easy to all students. A course of six 
months' instruction in any one branch of photography would be 
sufficient to make one acquainted with its principles, and enable 
the student to work alone, where, by the aid of any of the well- 
written works on the subject, and the many practical joumalB 
devoted to its literature, he would be able to continue prosecuting 
his studies without the constant presence of the professor. The 
cost would be but small compai^ with the results, as one 
professor could visit many schools. What a great advantage to 
the Gk)vemment of a country having its photographers spread all 
over its surface. What a wondeiful collection of valuable in- 
formation could be thus obtained. Nor must the professor be 
simply a teacher or lecturer of his art — he must be a lover of it, 
80 as to bring out boldly and earnestly its advantages, and so by 
his own fervour and devotion make ardent disciples. No study 
could possibly become more popular — so full of wonder, newness, 
and marvels at eveiy step, and constantly unravelling to us 
Nature's most beautiful and profound truths. I trust that abler 
pens than mine will take the subject in hand, and that the time 
is not far distant when we shall see announoed the opening of a 
course of lectures, Mke those in the practical museums of IVance 
and Belgium, on photography, in connection with the schools of 
art and science, and by &ese means a good training scho<d for our 
young professionals will be started, who will thus have an oppor- 
tunity of getting a sound and practical knowledge of photography 
— when, by successive examinations, a wholesome desire to exod 
tuay be created, and finally crowned by some recognized degree or 
mark, that will have raLsed the careful student to the competent 
and experienced operator. 
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On Music. 

By M. Jules Meilhak. 

[Read b^are the Literature and Fme Art Section, S9 Kavember, 1878,] 

When asked a few days ago by our honorable Chainnan to write 
an article or essay on Music, to be read before this learned Society, 
I naturally felt gratified at having been chosen for this task, as 
well as at being, as I believe, the first professional musician entered 
on your list of members. I must then commence by thanking 
you for this mark of your esteem for me as an artist, and my 
second duty is to assure you that I shall always do my best to prove 
worthy of it, by contributing my mite towards the progress of this 
Boyal Society of New South Wales. 

The subject of this address has been suggested by the apparent 
state of humiliation in which, it seems to me, music is vegetating 
in this Colony. I notice with amazement, for instance, that many 
persons here, even amongst the learned, question the claims of 
music to the highest ranks of excellence as an art; and it 
should therefore be interesting to discuss this question, and try to 
comprehend why music in this Colony is not what at all times it 
has been, *^ primus inter pares" I pass, without waste of time, 
the strange fact that amongst our citizens have been found some 
asking whether or not music is a fine art Well, controversy on 
such a question is out of place, and it is certain that any chemist 
worthy of the name would observe the same silence if asked if 
chemistry is a science, as I, and all true musicians, must do when 
asked if music is a fine art. I also pajss by quickly the fact scarcely 
less strange of there existing persons to whom music is simply a 
painful or disagreeable noise in which they can distinguish neither 
tune or rhythm. Such cases must be referred to the examination 
and discussion of our Medical Section. Now, there are other per- 
sons who do not like musicians, and who visit on music a part of 
the contempt they feel for its votaries, t knew; however, a rich 
amateur who, when asked if he loved music, replied : ^* Do I kot 
love music ! Why, sir, I love it so much that musicians themselves 
have been unable to disgust me with it." Well, the test is some- 
times a severe one. Again, there are side questions, as that 
Nature has not made us all idike, and that it would therefore be 
as ridiculous for a musician to expect that every one should like 
music, as for an astronomer, for instance, to be indignant that every 
one cannot calculate the parallax of the sun. 

That music has always been considered and written of in all 
times as the most popular of arts is not to be denied, and there is 
truth in the assertion^ inasmuch as there is a kind of music that 
speaks to every one. I speak of course of the simplest, which, for 
some nations, is the only kind, consisting of a few airs and dance 
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times. A single voice or a single instmment, however rough, may 
be sufficient to produce such, and the in&nt, be it man or nation, 
is capable of enjoying sudi musia But as man or nation develops, 
something more is attempted, and the fine art gradually gtawa up 
from the infant seed ; concerted music of every description, with 
its fanciful melodies and elaborate harmonies, leaves behind the 
mere dance tunes, and eventually asserts the glory of art^ just as 
from the mere rough-hewn stone some great sculptor will produce 
to our wondering, reverent eyes the very image of the gods. In 
its progress, however, music recedes from the crowd, for the com- 
poser is no more the only producer of his works. Between him 
and his public is an immense distance, interspersed with obstades 
of all sorts, unknown to other artists. A painter, for instance, 
composes a picture, and with the last touch of the brush his work 
is done ; any one can see it ; any one can even to a certain degree 
form an opinion on it. The work of the sculptor once finii^ed 
enjoys the same privilege. Architecture, it is true, presents to its 
votaries more difficulties, and in this, as in some other respects, it 
is perhaps the art that most resembles music ; for, when the archi- 
tect has conceived and drawn his plan, showing all sides of the 
building carefully measured and numbered, his work is but at the 
beginning. Still, many can judge at least of its artistic vahie ; 
many can anticipate what the effect will be when the structure 
rises from the ground ; but once all the difficulties of builders and 
masons are surmounted, what a rich recompense to see grow into 
form the reality of his conception. Then any one, every one may 
admire, may criticise, every day, every hour. There stands the 
noble pile to outlive centuries of human beings, and to glorify by 
its harmonious proportions and beauty the memory of the man 
who was its architect. Its very ruins, in its age or posedble mis- 
fortunes, sing his praise. And yet architecture is an art in which 
intellect alone works, and in which intellect alone is stirred to 
admiration. Now when the musician takes his pen, or, if I may 
be permited to use the more poetical expression of old, when he 
seizes the lyre, it is not only to create harmonious proportions of 
sounds, and to charm our ears with tunes as the architect charms 
our eyes with lines, — it is also to tell us what he thinks and feels, to 
make us think and feel as he does, to give us in fine something of 
his soul and of his very heart's blood, so that what has been said 
of the great condition of true eloquence. Pectus est qtwd discertos 
/acit" may be applied with at least equal truth to music. Whilst 
in other arts it is t^e artist we turn to admire, in music we forget the 
composer in the multitude of impressions with which he fills our 
hearts and brains. Whilst the chief business of other artists is 
to be clever in their craft, and to exert all their powers of ob- 
servation, the musician should in addition be the student of 
human nature with its many passions, good and evil, its longings 
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after happinessi its hope and despair, its tendemesS) its love and 
habredy its giBxierosify and meannesSy and so down to the everyday 
moods ajid affections of indolence and vivacity, soUenness 93ad 
good humour, kc. ; and thus it is that he alternately drags and 
beguiles us through all the infinite variety of his £ancy. He must 
be a Proteus zeady to assume all shapes — ^man, beast, fire^ 
stream — always deceiving those who do not know how to tame 
and to force from him his precious secrets. I admit, of course^ 
that such an organizations-one, I mean, so rich in natural gifts 
as well as in professional acquirements — ^is not to be found in 
all musicians; some, indeed, having been remarkable for a few 
only of the above requisites, have as a natural consequence been 
oonsigned to an inferior position in the judgment of posterity. 
Let us, however, take a good composer of the day — say the cele- 
brated author of ''Faust" and of "Eomeo and JuHet" He 
commences an opera. One, two, perhaps three years of labour 
are before lum. During all that time he lives in the world, 
spending an afternoon here, an evening there — ^garden parties, 
Miners, publishers' soirees — ^he must attend aU the social 
gatherings to which the movement of his own social life as a 
senius and a ^ivourite drae him. He must listen to sickly ballads 
ITthese places, to insane^m-bouffe selections, to empty^cnshiBg 
miUtory band music. He must answer silly journalist questions, 
submit well or badly to the real and the would-be aristocratic 
smiles and praises ikvished on him ; periiaps even being hunted 
by some of t^ose commercial firms who order music by the yard, 
he may find himself bound down to compose between hours, 
things which, good or bad, can add but little to his renown. But 
all this time the true musician must carry about with him, in his 
head and in his heart, his whole subject When smiling to 
the duchess who drives by his side, he is perhaps sounding the 
passion of Romeo's heart, or keeping ever before his eyes the 
maiden purity of Juliet, or maybe the fierce quarrels of the 
Capulets and Montagues are sounding in his ears. And to give 
life to these human passions, what are his materials 1 The most 
fugitive of all — sound — ^the mere vibrations of the air. But these 
vibrations produced by different voices and instruments strike our 
ears and convey to our souls the expression of the composer's 
fancies, in the proportion of his genius and of our individual 
musically receptive power and of our sympathy with him. Not 
to digress, however, let us say the composer has finished his score ; 
that is to say, about 1,500 pages large quarto size, closely covered 
with fanciful dots, lines, zig-zags, serpent-looking lines of cor- 
rection, and hiero^yphics of all sorts, expressing aU he has in him 
of talent or genius. As it stands now it is a work, but who 
knows it 1 Nobody. A few of the initiated perhaps xnight look 
through that labyrinth, and catch a glimpse of its beauties; but 
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who cares to spell slowly and painfallj through such a mann- 
script with its numerous abbreviations, so deceptive that often the 
eye mistakes one def for another, thus altering sufficiently the 
sound to put you all out and oblige you to read again the twenty 
or thirty lines which performed simuIIJaneously are to produce the 
effect of that portion of the work. No one cares for a task so 
hard, and no one undertakes it. It is for this reason that judges 
of musical competition reqtdre from the candidates a pianoforte 
arrangement and reduction of the general scores, and it is for this 
same reason that young composers find it so difficult to present 
themselves fairly before the world ; for in many compositions the 
pianoforte score is powerless to give any sufficient or correct idea 
of the whole work. Of course in the case of an already celebrated 
composer, matters run smoothly enough, as you will see: It is 
then a matter of course that the opera is to be performed, and it 
is not difficult to find a publisher to buy the copyright. He 
immediately prints the pianoforte score for the assistance of the 
artists^ at the rehearsals. Then the general score is delivered to 
the copyists, who extract and separate the parts of the various 
instruments and chorus- voices, and this is often the affair of many 
weeks, after which only reaUy comimences the practical labour. I 
do not know if an astronomer finds that stars of the first magni- 
tude or those of minor importance cause the most embarras in 
the heavenly system ; but I am quite sure that, if the former are 
great trials to a composer, the latter are often ten times more 
irritating to his nervous system. The Signora A. would like a 
cadenza added to this or that air ; Signer B. must have a B flat or 
a C at such and such a place to show off his best notes ; some one 
else desires the time made quicker or slower to suit him ; and 
another, perhaps, worries to have a cut made in his part ; and so 
on ad infinitum. In vain the distressed composer tries to make 
each one in turn comprehend that his request is out of keeping 
with the style of the music, the sense of the words, or the 
dramatic situation. What signify such trifles to stars who know 
their importance ! They have spoken ! Make the required 
alterations, or they throw up their parts ! The imhappy com- 
poser has to yield ; and to save the life of his work he, perhaps, 
maims or cuts off a limb. I doubt if there ever existed a composer 
who has not had to bow his head before the tyranny of the stars. 
It is true that, in a few rare cases, with the greatest stars this 
may have been for the best, practical experience being an excellent 
guide for genius itself, but these exceptions only prove the rule. 
I may mention as a case in point two of the finest scenes of the 
French opera — Eachel, in *' La Juive," and the duet closing the 
fourth act of '* The Huguenots," which we owe to the suggestions 
of great tenors. But against these exceptional cases are numbe^ 
less deplorable passages introduced to please singers in certain 
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otiier works, mostly French and Italian. SEappj composers wheii 
such so-called improvements are only made after their deaths, as 
in a case which occurred not long before I left Paris, I remember. 
A certain Madame Hisson, then singing at the Opera, took it into 
her head to try her hand at improving her part in " Der Freis- 
chutz,'' and so violently did she resent the very moderate and 
even courteous critique on her interpolations which appeared in 
the Figa/rOj that she actually drove next morning to that news- 
paper office ; and when in obedience to her request the writer of 
the article in question politely presented himself at the door of her ' 
carriage, she lent forward, and, with aU her strength administer- 
ing a couple of slaps to the outstretched face of the bewildered vic- 
tim, she drove quickly away. Of course, this circumstance was calmly 
recounted in full in next day's Figaro, with the natural remark 
that such conduct, especially from the fair sex, on whom it could 
not be returned in kind, left 'but one course open to the critic, 
which would be to pass them by with merely the observation that, 
as they not only professed to have arrived at perfection and to 
need no improvement, but also were ready to assert by the valour 
of their fair hands their being better interpreters than the com- 
posers themselves of great works like " Der Freischutz," they 
must clearly be above all criticism. 

To return to our composer's miseries. The stars restored to 
good humour, he has next to run the gauntlet of the manager — 
the interpreter of public taste ; and if his energy or diplomacy 
has saved his work from some of the vandalism of the stars, it is to be 
feared it will not hold out against the storming of the director. 
Wagner himself, the despotic Wagner, had to give way when his 
"Tannhauser" was rehearsed in Paris. In his own account of 
that unfortunate affair, he confesses he was obKged to modify his 
work in order to make room for a ballet, without which, he says, 
no opera there can succeed. It is true that the great tone-poet 
has long done with this mild spirit of condescension. Now, he 
not only imposes his own conceptions without suffering the very 
slightest modification, or the hint of such a possibility, but he for- 
bids the audience to give any mark, even of approval, before the 
close of the act. It is related also of him that when, at the close 
of the Bayreuth festival, all the chief performers were clamorously 
called upon to reappear before the curtain to receive the applause 
they so well merited, Wagner's overweening personality taking 
alarm, he tyrannically forbade their obeying, and he mado his 
appearance all alone before the public. 

Well, it is not every composer, even though popular, who can 
afford thus to stand on his dignity, and composers therefore in 
general know well what it is to pass under the caudine forks of 
directorial tyranny; moreover, during the rehearsals there are 
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plenty of weU-meaning friends to haseaid tihdr various so^^estaons 
— " Would it have a fine effect if the trombones had a note here^ 
or if the oboe could be added to the flute there ?" and so on ; and 
these prick-points, without counting the necessary corrections oE 
the faults of copy, make his life a real martyrdom. 

At last the day appointed for the full and final practice arriv^ea 
Everybody is at his post A sort of solemnity prevails on these 
occasions. Members of the Press crowd in with dieir note-books; 
provincial inanagers are there to see if the new woi^ is one likeiy 
to suit the tastes of their special pubUa The composer, sitting 
near the conductor, is already prepared to give the temps, when, 
perhaps, as the last drop overflowing the cup, comes the indisposi- 
tion of the prima donna, or some equally happy accident, involving 
postponement. Why the general disappointment and annoyance 
should be visited on the composer, who can tell ? But so it mostly 
is ; and, alas ! he who is the most 'bitterly annoyed and disap- 
pointed of them all has no one on whom he has the right to fidl 
foul of in his turn. 

I will not weary you with further detaal& The first representa- 
tion is generally the term of our composer's wont tribulations and 
anxieties, though of course success or failure equally delivers him 
up to the critics, and he must harden himself to every possible 
exaggeration — ^he is a demigod or a cobbler, a tone-poet or an 
organ-grinder; he is ^'ballooned" (excuse the word) up to the 
seventh heaven, or ^'diamond-drilled'* (pardon again) to the 
bottom of hell. Anyway he once more breathes freely — ^his work 
is produced — ^it is known — ^he can do no more. He waits the 
verdict of time, and may perhaps never know it 

To return now to my assertion that the musician, or rather 
composer, has to struggle against many more material difficulties 
than have other artists, in the production of their works, — do not 
imagine I have enumerated them all in my rather lengthy sketch 
of our friend the composer. Alas, no I For the success of a 
work, good or bad, before the public, depends in 90 large a measure 
on the degree of perfection of the performance. The more beau- 
tiful the work the more p^ect should be the performance, in 
order to show forth its varied charms, and this is why composi- 
tions that in London, Paris, Vienna, and LeipEic excite unbounded 
enthusiasm, create but little effect sometimes in other towns. In- 
stance the works of Beethoven. If any man ever conquered a 
sublime x>osition in the estimation of all those who love and under- 
stand music, it is Beethoven, whose illustrious name has become 
almost an object of worship. All his works have been published 
by hundreds of music-sellers, yet all have been enriched by sudi 
publications. There is not a serious amateur who does not possess 
a copy of his pianoforte sonatas. I know I myself possess four 
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editiona of them, without reckoning duets, trios, quartettesi 
symphonies, &o. There is not a musical Society whose programmes 
do not contain some of his orchestral compositions. Beethoven 
to music is what Shakespeare is to poetry. It is, then, precisely 
to this same grandeur and perfection in his conceptions that we 
should trace the painful fact that few can enjoy the performance 
of his works here — ^that many are found wondering that such 
" heavy, fatiguing " music should be termed highest class, and 
that a few, whilst suffering martyrdom, tremble to see the future 
of art in this country compromised for ever by such well-meant 
but imprudent and inadequate productions of such masterpieces. 
Can I ever forget the performance of his " Fifth Symphony," as 
given here some months ago. Oh, the profanation of that splendid 
work ! There was not a single bar without its mistake — ^time, 
tune, expression, movement, all went wrong — a veritable repro- 
sentation of chaos. Is it to be wondered at if those who heard 
that masterpiece of composition then for the first time left with 
weary, confused nerves, and an irritable conviction that there must 
be much humbug in the growing worship of the great master's 
genius 1 It must be remembered it is not easy to play high-class 
music. To build such cathedrals as Strasburg or Cologne with 
masons who have never worked but at the humblest of huts 
would be easier than to play Beethoven with musicians who have 
never achieved a scale in tune. And here is another difference 
between architecture and music. Whilst the architect needs but 
good workmen to cany out his work, the musician needs artists 
capable of comprehending the entire structure, so as each to be 
able to give to his part the exact proportions requisite in every 
passage to its perfect rendering as a whole. We must not there- 
fore be surprised if music in this Colony has yet to take its proper 
place and that if not precisely despised in its present humiliation, 
it is as yet ranked oiJy among the amus^nents which often fail 
of their purpose. Quite lately I was looking in the Sydney 
Morning Herald at Mr. Windeyer's bill on copyright, and I 
could not but notice that, speaking of the fine arts, the author 
provided for the painter, engraver, sculptor, and even for the 
photographer, whilst not a word was said about music or the 
musician. Nevertheless, he has read Plato's " Republic," where 
the great philosopher legislates at such length on musical matters 
that he actually goes so far as to fix in what way and at what 
times, according to their ages, people shall sing ; and when Mr. 
Windeyer read for the University degrees, did he never see in 
books on eesthetics that music is generally esteemed the first of 
the fine arts ? Doubtless he has known this, but has forgotten 
it ; and I should be wrong to throw the whole blame, if so, on 
this modem legislator, since his obliviousness is, I dare say, largely 
traceable to the fact that music itself in this young community hais 
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failed to remind him of its divine qualities and to assume its natural 
position. Again, the musical critics of our papers do not show 
either much knowledge of their subject, or much care for their 
task. Read over the hundred, say, of musical critiques of each year, 
and this is about the substance of them all : — " On such a day 
such a person gave a concert at such a place ; the attendance, 
though not very large was appreciative. Mr. A. sang with his 
customary success. Miss B. displayed such a power over her 
instrument that she elicited an encore. Mrs. C.'s charming song 
this or the other, never fails to be appreciated," and so on, from 
five to twenty lines, according to the number of artists not to be 
offended. One exception to this rule, however, I do recall, and 
that was in an evening paper, after one of Mdlle. Charbonnet's 
concerts, where the writer made an attempt if not at criticism, 
at any rate at analysis. He wrote, speaking of a stringed 
quartette, to this effect : — " Those who write for strings make use 
of dissonants not only of the 7th of dominant but of other 7ths ; 
they are not only employed singly, but also in sequences. This 
sort of sequences are to be found principally in Gounod's compo> 
sitions." Now what would a painter say if he read in an art 
critique, " Painters who paint landscapes freely use yellow, not 
only alone but in mixture with blue or other colours, and these 
mixtures are to be found principally in the works of Millais?" 

If I ask myself if the editors are responsible for these short- 
comings, I believe I should answer no. It is true most of them 
must be aware that not a single member of their staff is capable 
of writing a musical critique ; but if spoken to of a reform in 
that respect they reply : Gui hmw? If reproached with inserting 
useless and even wearisome and exhaustive articles on cricket, 
they answer : " Cricket here is a national passion, and is played 
in great perfection." Our cricketers are in their way, a sort of 
artists, and I must confess there is a show of truth and >common 
sense in this retort. Artists complain that there is no 
public for the higher-class music. The fact is that many 
attempts at high-class concerts have been made in Sydney, 
both by private artists and by musical Societies. These 
concerts, considered apart from their intrinsic worth and interest, 
have been failures — I mean financially. I except, of course, those 
for which conaiderations of friendship, patronage, or charity, have 
done more than any musical enthusiasm. It is then apparent 
that music does not occupy its proper place among the fine arts in 
this Colony, and on this point no one will, I think, contradict me. 
Ignored by the learned, forgotten by the Legislature, overlooked 
by the Press, more or less forsaken by the public, the noblest, 
purest, and most intimately human of the arts is not even acknow- 
ledged as an art. Deeply, however, as I myself feel this miscom- 
prehension of that to which I have devoted most of my studiesi I 
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might saj of my life, I do not despair of its future in this country, 
bemuse I can trace its present humiliation to very natural causes, 
and I therefore see no reason that time and patience should not 
put the matter right. In so young a community as this every one 
is at work to make his fortune and to advance the Colony. To 
give a value to the waste lands, to make the city a centre of com- 
merce, so as to attract population and money, are less the means 
to the end than the end itself ; squatting, banking, buying and 
selling, and building, are the great pursuits to which all else is 
entirely subordinate ; and of the liberal professions, two only push 
their way in so new a country, law and medicine, for moral and 
physical diseases follow us everywhere. In the struggle for exist- 
ence the young Colony can spare neither time nor strength for 
more refined culture ; but as time goes on, it follows that some 
families will, from wealth or official position, raise themselves 
above the mass, thus at once creating a demand for a higher and 
more refined education. Professors of various kind appear on the 
scene — a University is founded ; but the means of the Colony being 
still limited, the curriculum embraces only the most indispensable 
matters of learning. No doubt some members of the Senate do 
not forget that music is one of the liberal arts taught in the 
mother-country, but they dare not ask the sum necessary for a 
Chair of Music from a Government which has already done so 
much. Then outside the University and Government primary 
schools, teaching in abandoned to private enterprise. The teachers 
arrive with the demand, and the pianoforte being considered as 
specially the instrument of the fair sex, it is the lady teachers who 
predominate ; moreover, it is only the ladies who can find time 
for cultivating the fine arts. It follows that for a long period, 
therefore, the notion of music as a fine art is confounded with 
mediocre piano-playing and still more doubtful singing. In my 
preseiit capacity of pianoforte teacher, it would be out of taste to 
repeat all the witticisms circulated at the expense of that most 
popular of instruments ; but I may be allowed to say that the 
piano, by making music easy for the many, has contributed to . 
lower its standard in the estimation of outsiders. Later on, new 
comers try to see if something cannot be done besides pianoforte 
and vocal music, and they attempt to form orche8tra& The mili- 
tary bands are first called upon for their aid in the trial. Now 
military bands fail because the instruments used are not capable 
of producing anything but powerful, noisy music, and because that 
class of musicians cannot ordinarily have had that delicate profes- 
sional training without which really good music is impossible 
However, they do what they can, and to mend matters some well- 
meaning musicians endeavour to mix with these military instru- 
mentists all the amateur talent available among the citizena. 
That this combination also fails is not wonderful, seeing that suck- 
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amateurs, being engrossed with veiy different pursoits since their 
arrival in the Colony, have mostly forgotten the use of their 
instrument, and can find neither time for private practise nor for 
rehearsals. All the same, say 1, all honor to these valiaai 
champions of art ! Though working in a wrong direction, thej 
thus direct the attention of a certain number of persons to the 
subject, and help consciously or unconsciously to the more smoos 
and well-directed movement which must come in the course of time. 
Nevertheless, for the present, weighed by their own intrinme 
worth, these attempts are far &om putting music in its best lights 
for, as before said, high-class music requires high-class execution, 
and high-class execution ccm be obtained only from thorou^ly 
educated musicians — musicians sufficiently masters of their instro- 
ments to perform to a nicety every sign of time and esqpresBioit 
marked on their parts. Now, do we possess a sufficient number 
of such artists here 1 Assuredly not ! Of course I speak only of 
those composing our orchestras and choruses, not of the fratemify 
to which I belong, nor of certain ladies and gentlemen I know 
who would be valuable acqmsitions to our musical Sodeiies, though 
for their own doubtless valid reasons they stand aloof. Under 
all these circumstances, then, it is not wonderful if, though often 
called upon to testify to the progress of music, and to endure high- 
class compositions, the public fiuuL to fall in love with them. " Is 
that music ]" they say. " Well, it is not worth the strain of 
Ustening to it, nor the trouble and expense we have been at to 
take our families to hear it." They are in the main right, and, 
whAt is worse, anything that repeatedly attempted rq)eatedly{ul8 
must be considerably depreciated by the process. 

Having now endeavoured to trace to its natural causes what I 
term the state of humiliation in which music here vegetates, I 
must hasten to the consideration of how we might to some extent 
raise its standard, and so, gradually winning new allies and admi- 
rers every year, finish by lifting the divine art to the pedestal it occu- 
pies in Europe. I begin, then, abruptly by deploring what seems to 
me the mistaken zeal of some music-lovers in proposing to build a 
new music-hall. That the wretched accommodation of our present 
concert-rooms makes the attending a concert a very unoon^hrtoNs 
•amusement is not to be denied, and no doubt the new hall would 
~be a great improvement as regards seats and cloakrooms ; at the 
;'8ame time, artistically speaking, had we a Qerant Haus her% 
would it alter what I have said of the performers ; and if mcasBj 
is to be spent, should it be spent in doctoring the body when the 
rsoul is knguishing ? Poor performance is poor ev^ywhere~w» 
must not forget this; and it would be a small consolation for 
Ibeing told we did not know what good music was in New South 
Wales to hear it added, <^but you could not have a finer halir 
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People might almosfc as well eay, " But then Sydney harbour is so 
lovely !'' No, the mncdo-hall is not what most presses ! But there 
are some other persons who suggest having practices of orchestral 
and vocal musia This scheme, though in principle better than 
the other, is practically, in myk opinion, as powerless to iserve the 
purpose proposed. You succeed in procuring, say, the names of 
tw^y or thirty amateurs on your list At the first practice 
iye or six of these persons attend ; at the next meeting perhaps a 
few more, or a few less ; and this is your average luck through 
the season. Now, of these serious members — ^I say serious 
because they are in earnest and attend — ^few know enough to 
execute their parts even roughly. Dubious tune, fekntastic time, 
indescribable bowing, <fec., are among their characteristics — and 
tiiis from no fault, mind you, of their own. They cannot do 
better. They have other pursuits, and have had no time to learn 
as music requires to be learned ; or they have never been taught 
the necessity of sound grounding in an art they imagine an affair 
merely of pastime and a fair ear for music, as it is called. 
Knowing Kttle more than the rudiments of music, they have 
perhaps been induced to join an orchestra just as they should 
have been sent to school, and thenceforward, proud to sit in an 
orchestra, they have neglected the most desirable and necessary 
studies — ^they have not seen that they were neglecting the real 
thing for an amusement which was destroying in them the artists 
they seek to be. Learning was, perhaps, not to their tastes. And 
yet learning alone is the way to progress ; it is by trouble and 
learning we can alone hope to see music flourishing in our midst. 
It is useless to go singing in choruses if you do not know your 
soHige and the maniigement of your voice — it is useless to sit in 
an orchestra when your fingers are stiff and heavy, and your 
comprehension of the music as a part and as a whole more than 
slraider. The result of such labour is, at any rate to the audience, 
vanity and vexation of spirit (and a longing for home and bed) ; 
but let there be classes where aspirants for the orchestra and for 
chorus singing may learn slowly and surely not only their solf&ge^ 
hut how to manage their voice or instrument Let us have a 
sdiool for music as we have for drawing. Let us teach boys and 
girls in preference to men and women, and thus sow what we may 
reap. Let us build a solid fotmdation. I have always advocated 
Has idea ; but I have met with that too natural propensity of 
youth to eat the fruit before it is ripe. Those to whom I have 
rooken have listened to me, and acknowledged I was right, and 
Aen they went and did the exact contrary of what I suggested to 
them. A sound idea, however, should not be too easily silenced, 
and this of mine which after all is only the reminiscence of what 
I have seen or known to be done in other towns, is a very simple 
one, though perhaps its carrying out here might meet with a few 
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difficulties. I propose, then, the establishment of a school for 
music, in which boys and girls shall be taught the solf^ge, Tocal 
music, and instruments. The teetching must be gratuitous, or at 
least at a merely nominal rate, say half a guinea ior a course of 
thirty lessons, three times a week ; children admitted to the school 
should be between 7 and 15 years of age — any older applicants 
would require a special examination before being admitt^. Four 
perfectly competent teachers would be sufficient to commence this 
scheme ; one for solf^ge, one for vocalization, one for stringed 
instruments, and one for such instruments as the clarionet, flute, 
hautboy, bassoon, &c, — ^at any rate until time and success would 
permit of having a special and clever teacher tor each branch, not ex- 
cepting liarmony and composition. Perhaps only two teachers — one 
for solf^ge (boys and girls) and one for stringed instruments — ^might 
do for starting the affair. As far as these two teachers go, I am 
happy to say I believe there would be little difficulty, there being 
in Sydney an artist whose disinterestedness in the cause of musical 
progress would doubtless lead him to accept gladly the class of 
stringed instruments for love of art The artist to whom I refer 
has akeady offered hLs services, though in a slightly different line, 
to the Academy of Art ; and I cannot doubt but that he would 
be willing to modify, or even altogether give up, his project of 
practices, if such a school as I propose were seriously established, 
either in comiection with the academy or as a distinct institution. 
And for the solf^ge teacher I can answer for another who would 
do the work on the same terms. Under these circumstances, 
when the only thing requested from those whose patronage would 
be desirable is countenance and a little wannth of sympathy, 
ought we go on as now — dozing, if not slumbering 1 No ! we must 
awake ; we must bestir ourselves and make our step forward in 
the right direction. There are in Sydney more than fifty influential 
amateurs of music. Let them combine with the Academy of 
Art, about to assume the title of Academy of Arts, to help that 
institution to carry out its new aspirations. Let them give to 
music the prestige of their position in the State or in society, so 
that both students and teachers may know and feel that their 
work is followed with interest by those whom they are accustomed 
to esteem and respect. "What is money in these matters of art 
compared to distinguished and intellectual patronage ? Nothing ! 
We can do almost without money, but we must have moral and 
intellectual support — ^artist disinterestedness and zeaL Further, 
we shall need a room, a black board, and a few desks. If New 
South Wales can afford these few essentials, we must not despair 
of the future of music in this Colony. 
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SECTION BL— MEDICAL SCIENCE. 

During the session 1878 the Medical Section of the Boyal Society 
held eight ifieetings. At the first meeting, on April 12, Mr. H. 
G. Wright was elected Chairman, Messrs. Clune and Roberts 
were appointed to the Committee, and Messrs. Jones and 
MacLaurin were continued in their office of Secretaries. 

At the other meetings of the Section numerous papers were 
read of a very interesting character, and many pathological speci- 
mens were exhibited. 

P. SYDNEY JONES, 
H. N. MACLAURIN, 

Hon. Secretaries. 



SECTION L— SANITARY SCIENCR 

Report of the Social and Sanitary Science Section of the Royal 
Society for the session of 1878. 

Sydney, 19 December, 1878. 
To the President of the Royal Society. 

Sir, 

I have the honor to submit the following report : — 

The first meeting of the session was held on the 15th day of 
April last, when Mr. Alfred Roberts was elected Chairman ; 
Professor Smith, Dr. Beloraye, and Messrs. Wright and Bedford 
were elected members of the Committee, and Mr. Harrie Wood 
was chosen Honorary Secretary. 

At subsequent meetings the subjects Vital Statistics and the 
Form of Certificate of the Cause of Death were further con- 
sidered ; but owing to the absence from Sydney of some of the 
members of the Section, and other causes, thb course of action to 
be pursued fo^ remedying the defects found to exist was not 
definitely agreed upon. 

It is hoped that during the next session thes& and other im- 
portant matters will be dealt with, and that the Section will be 
ahle to ofier some valuable suggestions thereupon. 

I have, &c., 

ALFRED ROBERTS. 
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ABSTRACT OF THE METEOROLOGICAL OBSERVATIONS 
TAKEN AT THE SYDNEY OBSERVATORY. 



GOVERNMENT OBSERVATORY, SYDNEY. 
Latitodb 88* 61' 41'' ; Lokorudb 10>> 4« 40^ ; MAoimiG Variation 0* 26' 2* East 

JANUARY, 1878. — ^General Abstract. 

Barometer Highest Reading 90*103 inches on the 23rd At 9 A.m. 

At 32** Faht. Lowest Reading 29*390 inches on the 15th at 5 p.m. 

Mean Height 29 '853 inches. 

(Being O-OBS inch greater than that in the same month on an average of the preceding 10 years.) 

Wind Greatest Pressnre 14*6 lbs. on the 21 st. 

Mean Pressure 1*1 lb. 

Number of Days Calm ... 
Prevailing Direction ... S. 
(PreraiUng direction during the same month for the preceding 19 years, N. E.) 

Temperature Highest in the Shade ... 86*9 on the 10th and 15th. 

Lowest in the Shade ... 58*8 on the 22nd. 

Greatest Range 22*2 on the 10th. 

Highest in the Sun ... 145*0 on the 28th. 

Highest in Black Box with 

Glass Top 203*5 on the 28th. 

Lowest on the Grass ... 53*2 on the 6th. 
Mean Diurnal Range ... 12*4 
Mean in the Shade ... 72*5 

(Being 1*2 greater than that of the same month on an average of the preceding 10 years.) 

Humidity •.. Greatest Amount 94*0 on the 15th. 

Least 50*0 on the 7th. 

Mean 69*5 

(Being 3*8 lees than that of the same month on an avenge of the preceding 10 years.) 

Bain Number of Days 12 rain. (No dew.) 

Greatest Fall 0*888 inches on the 22nd. 

ivf .1 ii*.ii i 0*636 inch. 65 feet above ground. 

iT)tai uau j j^gg jjj^jj j5 j^ ^y^^^ ground. 

CBeing 2*082 inches less than that of the same month on an avenge of the preceding 10 j'ears.) 

Eraporation Total Amount 8*791 inches. 

Ozone Mean Amount 5*8 

[(Being 1*1 inch greater than that in the same month on an average of the preceding 18 years.) 

Electriinty ••• Number of Days Lightning 4 

Cloudy 8I17... Mean Amount 6*6 

Number of Clear Days ... 3 

Keteors •• Number Observed ... 2 

Bemarks, 
The barometer has been above the average, and the temperature, although on 
no day has it exceeded 86*9, yet gives a mean 1*2 above the avera^ for 19 vears. 
Genenlly, the rainfall has been light ; but along the ooast good rams have fallen, 
the highest bein^ 8*93 inches at Port Macqoarie. 
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FEBRUARY, ISra-^OsnuL Abstbaot. 

Barometer ... Highert Reading 90-213 inches on the 25th at 9n.iiL 

At32*Faht. Lowest Reading ^. ... 29*499 inches on the 23rd at 3 p.iiL 

Mean Height 29*870 inches. 

(Bdog O'OW inch greater than that in the eune month on an avenge of tha pteoeding 19 jeaia) 

Wind Greatest Pressure 101 lb. on the 6th and 8th. 

Mean Pressure 0*9 

Number of Calm Days ... 

Pteyailing Direction .«. KN.B. 

(Prevailing direction during the same month for the preceding 19 yean, 8.) 

Temperature Highest in the Shade ... 91*1 on the 23rd. 

Lowest in the Shadtf ... 02*5 on the 27th. 

Greatest Range IS'^ on the 23rd. 

Highest in the Sun ... 145*2 on the 2StiL 
H^est in Black Box with « 

Glass Top 206*4 on the 12th. 

Lowest on the Grass ... 56*7 on the 5th. 
Mean Diurnal Range ... 10*0 

Mean in the Shade ... 72*0 

(Being 1*8 greater than that ol the same month on an avenge ol the preceding 19 yean.) 

Hnmidity ... Greatest Amount 100*0 on the 5th. 

Least 55*0 on the 25th and 26th. 

Mean 78*1 

(Being 8*4 greater than that of the lame month on an avenge of the preceding 19 yean.) 

Rain Number of Days 19 rain. (No dew.) 

Greatest Fall 7*526 inches on the 6th. 

T/^4-*i v^^^ ) 12*948 inches. 65 feet above groond. 

loiai J?uu J jg.25^ incheB. 15 in. above ground. 

(Behig 9*991 inchef greater than that of the same m^mth on aa avenge of the preceding 19 yesi.) 

Evaporation Total Amount 4*691 indies. 

Oaone'. Mean Amount 7*0 

(Being 2*2 greater than that la the eame month on an avenge of the preceding IB yeMi.) 

Electricity ... Number of Days Lightning 10 

Qondy Sky... Mean Amount 7*9 

Number of Clear Days ... 

Keteors ... Number Observed 

JRcnuitkim 

Like last month, the mean barometer has been above the average, and the man 
temperature 1 *3 above the average of 19 years. Very heavy rain, 7*526 inches fell 
at Sydney on the 6th, and throughout the Colony good rains htkvm fsUen, the 
smallest being 1*01 inch at Boulka, and the greatest 23*39 iadMS at Bodalk 
The Murray &Ter has risen 5 ft and is still rising. At Weatworth theDtdi«g 
is below summer level, but a flood is coming down. 
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MARCH, 1878. — Oenbbjll Abstract. 

Barometer .«. Highest Beading 30*160 inches on the 22nd at 8.46 

a.nL 

Al32*Faht. Lowest Beading 29*418 inches on the 27th at 3 p.m. 

Mean Height 29*886 inches. 

(Bditg OXflO inch len than that in the nine month on an avenge of the preoeding 19 yean.) 

Wind Greatest Pressure 14*6 lbs. on the SOth. 

Mean Pressure 0*4 IK 

Number of Days Calm ... 1 

Prevailing Direction ... ILN.E. 

(PnvalUng direction during the eune month for the preoeding 19 yean, N.E.) 

Temperature Highest in the Shade ... 91.3 on the letK 

Lowest in the Shade ... 57*6 on the 31st 

Greatest Bange 22*5 on the SOtAu 

Highest in the Sun ... 143*0 on the ledh 
Hiffhest in Black Box witii 

Glass Top 193*1 on the 12th. 

Lowest on the Grass ... 47*8 on the 31st. 

Mean Diurnal Bange ... 11*4 

Mean in the Shade ... 72-0 

(Being 8*2 greater than that of the tame month on an avenge of the preceding 19 yean.)* 

Humidity ... Greatest Amount 100*0 on the 7i^, 24th, and 25th. 

Least 470 on the 16th. 

Mean 79*9 

(Being 8-5 greater than that of the same month on an avenge of the preceding 19 yean.) 

Bain Number of Days 8 rain and 3 dew. 

Greatest FaU 0*652 inches on the 23rd. 

m.4..| -ni^ii S 1*410 inch. 65 ft. above ground. 

Aotai jrau | ^.^^2 inch. 15 in. above ground. 

ijkbag 8*488 iodMS len than tbaX of the nine month on an avenge of the preceding 19 yean.) 

Eyaporation Total Amount 5'(^7 inches. 

Oxone Mean Amount 6*5 

(Baiqg 1-4 gmter than hat in the same month on an avenge of the imeeeding 18 yean) 

Electri(dt7 ... Number of Days lightning 3 

Cloudy Sky... Mean Amount 6*8 

Number of Clear Days ... 

Keteors ••. Number Observed ... 

Remarls. 

Tbe tempciKtuxe this month has been unusually hi^ and the mean is 3*2 
greater than the average of past 19 years. Moderate rams have fallen generally 
over Idle ColoBy, the heaviest being 8*88 inches at Deniliquin, and the least 0*618 
ladi at Qtlg^nn. At Wentwocth the Bivers Moixay and Darling are 11 ft 9 in. 
abov« aninmer leve], bat no appearaaoe of a hi^ flood ; at Bathust, mosquitoes 
and grasshoppers never known to be so numerons as duug this month. 
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APRIL, 1878. — ^Gekbral Abstraot. 

Barometer... Highest Reading 30*267 incheson the 9thatlO'50&.iiL 

At32''Faht Lowest Reading 29*392 inches on the 28th at 3 a.in. 

Mean Height 29*921 inches. 

(Being 0*005 Inch less than that In the same month on an averafi^ of the preoeding 19 yean.) 

Wind Greatest Pressure 32'01h8. on the29th 

Mean Pressure 0'41b. 

Number of Days Calm ... 1 

Prevailing Direction ... W. 

(PreTimiDg direction during the same month for the preceding 10 years, W.) 

Temperatnre Highest in the Shade ... 790 on the 19th. 

Lowest in the Shade ... 51 '9 on the 25th. 

Greatest Range 20*1 on the 16th. 

Highest in the Sun ... .139*7 on the 19th. 

Hiehest in Black Box with 

Glass Top 178*2 on the 1st. 

Lowest on the Grass ... 45*3 on the 25th. 
Mean Diurnal Range ... 13*4 
Mean in the Shade ... 66*1 

(Being 1*1 Inch greater than that of the same month on an average of the preceding 19 years.) 

Humidity ... Greatest Amount 100*0 on the 10th. 

Least 47*0 on the 15th. 

Mean 75*9 

(Being 1*6 less than that of the same month on an average of the preoeding 19 yean) 

Rain Number of Dayb ... 8 rain and 6 dew. 

Greatest Fall 0*896 inch on the 11th. 

Tr^foi -p.11 i ^ '^"^ inch. 65 feet above ground, 

lotai J?au I j.^gg .^^^ j5 j^ ^^^^ ground. 

(Being 6*488 inches less than that of the same month on an average of the precedlxtg 19 yean.) 

Evaporation Total Amount 3*570 inches. 

Osone . ... Mean Amount 6*5 

(Being 1*8 greater than that in the same month on an average of the preoeding 18 srean.) 

EleiStricity ... Number of Days Lightning 4 

Cloudy SIej... Mean Amount 4*5 

Number of (Hear Days ... 4 

Meteors .• Number Observed 2 

RtmarlcB, 

The barometer this month has been slightly below the average of past 19 yean, 
and the temperature 1 *1 above the average. Rain in the Colony generally has been 
light, but along the coast an average quantity has fallen. At Wentworth the 
Murray and Darling Riven are 8 ft. 6 in. above summer level, and falling. Navi- 
gation on the Darling is almost closed ; during the late flood some ol the ateamen 
got up the river as iiur as Wilcaimia^ 



METEOROLOGICAL OBSERVATIONS. 301 

GOVERNMENT OBSERVATORY, SYDNEY. 
Latrudi, 88* bV iV ; Lommrra, 10>> 4- M> ; MAOHmo Yaxiation 9' 26' 2* East 

MAT, 1878. — G-ENESAL Abstract. 

Barometer . . Highest Raadlng 30*357 inches on the 6th at 11 a.m. 

At ZT'Etiht, Lowest Reading 29*712 inches on the 24th, at 3 p.m. 

Mean Height 29*967 inches. 

(Bdng 0-046 inch greater than thai in the same month on an averagB of the preceding 10 years.) 

Wind Greatest Pressure 8*8 lbs. on the 11th. 

Mean Pressure 0*5 lb. 

Number of Days Calm ... 

Prevailing Direction ... W. 

(Prevailing direction during the same month for the preceding 19 years, W.) 

Temperature Highest in the Shade ... 73*4 on the 12th. 

Lowest in the Shade ... 44*9 on the Uth. 

Greatest Range 22*0 on the 1st. 

Highest in the Sun ... 128*3 on the 2nd. 

Hiehest in Black Box with 

Glass Top 152*4 on the 2nd. 

Lowest on the Grass ... 39*1 on the 15th. 

Mean Diurnal Range ... 14*9 

Mean in the Shade ... 57 '7 

(Being 0*8 lees than that of the same month on an average of the preceding 19 years.) 

Humidity ... Greatest Amount 100 *0«on the 26th. 

Least 5r0on the 1st. 

Mean 78*6. 

(Being 2*5 greater than that of the same month on an average of the preceding 19 years.) 

Rain Number of Days 6 rain and 16 dew. 

Greatest FaU 0*562 inch. On the 27th. 

m^^i Tj-ii } 0*549 inch. 65 feet above ground. 

LOtairui |0*817inch. 15 in. above ground. 

(Being 4'562 inches lees than that of the same month on an avenge of the preceding 19 years.) 

ETaporation Total Amount 2*355 inches. 

Oione Mean Amount 6*5 

(Being 1*6 inch greater than that in the aaoM month on an average of the preceding 18 yean.) 

Electricity... Number of Days Lightning 3 

Cloudy Sky ... Mean Amount 4*2 

Number of Clear Days ... 1 

Meteors ... Number Observed ... 4 

Semarhs, 

This is the first month this year in which the mean temperature has been below 
the average of 19 years, and now it is only 0*8 less. The rainfall has been very 
li^ht throuffhout the Golony, except the CTlarence River District, where moderate 
rams have laUen. At Wentwortn the Darling is down to summer level, and the 
Murray is 10 feet above summer level. 
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JUNE, 1878. — General Abstract. 

Barometer ... Highest Reading 30156 inches on the 22iid at 9 a.iiL 

At32^Faht. Lowest Reading 29 '367 inches on the 13th at 1 p. m. 

Mean Height 29*802 inches. 

(Being 0*180 inch lees than that in the lame month on an average of the preoeding 19 yean.) 

Wind Greatest Pressure 14-Olhs. on the 12", iS'and U'. 

Mean Pressure 1*4 lb. 

Number of Days Calm ... 

Prevailing Direction ... W. 

(Prerailing direction during the lame month for the preoeding 19 yean, W.) 

Temperature Highest in the Shade ... 63-1 on the 12th. 

Lowest in the Shade ... 38*7 on the 17th. 

Greatest Range 17 '8 on the 18th. 

Highest in the Sun ... 123*0 on the 14th. 

Hiehest in Black Box with 

Glass Top 137'3 on the 23nl. 

Lowest on the Grass ... 32*8 on the 20th. 
Mean Diurnal Range ... 12*8 
Mean in the Shade 51*3 

(Being 8*6 lea than that of the lame month on an avenge of the preoeding 19 yean.) 



... Greatest Amount 99*0 on the 23rd and 26tiL 

Least 50-0 on the 20tlL 

Mean 71*9 

(Being 6*Slea than that of the aune month on an avmige of the preceding 18 yeaxa.) 

Bain Number of Days 10 rain and 4 dew. 

Greatest Fall 2*996 inches. On the 3rd. 

m^. 1 n 11 ( 5*190 inches. ^ feet above groimd. 

lotaiirau | 7*167 inches. 16 in. above ground. 

(Being 1*640 inches greater than that of the same month on an average of the preceding 19 jmn.) 

Evaporation Total Amount 2*239 inches. 

OiOne-< •.. Mean Amount 8*3 

(Being 8*1 greater than that in the aune month on an average of the praeedlng 19 yean.) 

Elecstricity Number of Days Lightning 6 

CSondySl^... Mean Amount 3*9 

Ni:mber of Olear Days .. 3 

Meteors •.. Number Observed 3 

Remarkw. 

This month the mean temperature is 3*5 below the average of 19 vean. 
Generally there has be^i a mocterate rainfall, except in the far west where little or 
none has falleiL On the 8th, at 3 p.m., a remarkable meteor was seen here ud 
the border of Queensland, and at (S^eelong, in Victoria. It was vertical overOomA, 
257 miles S.W. by S. from Sydney. At Wentworth the Darlitig is at sammsr 
level, and tiie Murray 8 feet tkoove summer level and risiiig. 
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JULY, 1878. — Genebal Abstbaot. 

Barometer . . Highest Reading 30*221 inches on the 90th at 9 a.m. 

At32*'Faht. Lowest Reading 29*343 inches on the 19th at 1*26 p. m. 

Mean Height 29*826 inches. 

(Bdng 0*119 inch lees than that In the same month on an average of the preceding 19 yean.) 

I 

Wind Greatest Pressore 19*2 lbs. on the 27th. 

Mean Pressure 0*7 lb. 

Number of Days Calm ... 
Prevailing Direction ... W. 

(Prerailing direction during the same month for the preceding 19 yean, W.) 



Temperature Highest in the Shade 

Lowest in tiie Shade 
Greatest Range ... 
Highest in the Sun 
Highest in Black Box with 

Glass Top 
Lowest on the Grass 
Mean Diurmd Range 
Mean in the Shade 



71*2 on the 26th. 

39*7 on the 8th. 

21*2 on the 10th. 
121*1 on the 20th. 
160*7 on the 29th. 

34*0 on the 9th. 

14*2 

52*7 



(Being 0*2 greater than that of the same month on an average of the preceding 19 years.) 

Humidity ... Greatest Amount 100*0 on the 12th and 13th. 

Least 53*0 on the 1st, 2nd, and 20th. 

Mean 76*0 

(Being 1*2 greater than that of the same month on an average of the preceding 19 yean.) 

Rain Number of Days 10 rain and 13 dew. 

Greatest Fall 1 -669 inches on the 12th. 

TofAl VaM \ ^ '846 inch. 65 ft. above groimd. 

xoiiairau j 3*495 inches. 15 in. above ground. 

(Being 1*164 inch less than that of the same month on an average of the preceding 19 years.) 

Evaporation Total Amount 2*111 inches. 

Ozoms Mean Amount 7*1 

(Being 2*2 greater than that in the same month on an avenge of the preceding yean.) 

Electricity • • • Number of Days Lightning 5 

ClcmdySky-- Mean Amount 5*1 

Number of Clear Days ... 4 

Meteors ••• Number Observed ... 4 

Hemarka, 

The mean barometer is 0*119 inch less than the average of past 19 years, and 
temperature is only 0*2 ^[reater. Except the Darling District, fine rains have 
fallen generally, the heaviest beinff 5*45 inches at Oruige. At Wentworth the 
Darling is still at summer level, and the Murray is 14 feet above summer level. 



\ 
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AUGUST, 1878.— General Abstract. 

Barometer... Highest Reading 30*282 inches on the 2l8t at 9 &.111. 

At32^Faht. Lowest Reading 29*406 inches on the 11th at 4 a. m. 

Mean Height 29*857 inches. 

{Being OIXK) inch leas than that in the flame month on an avenge of the pzeoedlng 19 yean.) 

Wind Greatest Pressure 13*0 lbs. on the 9th. 

Mean Pressure 0*5 lb. 

Number of Days Calm ... 3 

Prevailing Direction ... W. 

(Pra^Ung direction during the same month for the i»reoeding 19 yean, W.) 

Temferatore Highest in the Shade ... 77*9 on the 28th. 

Lowest in the Shade ... 40*6 on the 7th. 

Greatest Range 29*6 on the 28th. 

Highest in the Sun ... 149-0 on the 30th. 
Highest in Black Box with 

Glass Top 160*7 on the 28th. 

Lowest on the Glass ... 35*6 on the 7th. 

Mean Diurnal Range ... 16*4 

Mean in the Shade ... 56*4 

(Being 1*8 greater than that of the same month on an avenge of the pff«oedlng 19 yean.) 

Hunidity •• Greatest Amount 100*0 on the 2nd. 

Least 37*0 on the 13th and 23rd. 

Mean 68*8 

(Being 8*1 leaa than that of the same month en an avenge of the preceding 19 yean.) 

Bftin Number of Days 5 

Greatest Fall 2*280 inches. On the 2nd. 

m-4..i 1JV11 ( 1 "936 inches. 65 ft. above ground, 

lotaijjuu I 3.304 inches. 15 in. above groond. 

(Being 0-540 inch greater than that of the same month on an average of the preceding 19 jean.) 

Svaporatioil Total Amount 3*814 inches. 

Osone .. «•• MeanAmoimt 8*3 

(Being 8*2 greater than that in the same month on an avenge of the preceding IT yean) 

Electricity.. Number of Days Lightning 5 

Cloudy Sky.. • Mean Amount 2*9 

Number of Olear Days ... 6 

Xeteori ••• Number Observed 2 

Semarka, 

The barometer i» 0*090 less, and the temperature 1*8 greater than the avenf9 
of the past 19 years. A remarkably heavy shower of rain, in which 1 '16 inches fell 
in 12 minutes ; a mile east of the Observatory there was none, and from that positiosi 
the rain could be seen like a wall of water passing from north to south over the 
Observatory. On the same day a similar shower passed over Wollongong, duiiog 
which 6 inches of rain fell. 
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SEPTEMBEB^ 1878.— Genbral Abstract. 

Bftromflter ... Highest Reading 30*173 inches on the 8th at 9 a.m. 

At 32° Faht Lowest Reading 29*217 inches on the 24th at 7 p.m. 

Mean Height 29*772 

(Bdog 0*116 inch lees than that In the same month on an aven^ of the preceding 10 yean.) 

Wind Greatest Pressure 17*4 lbs. on the 24th and 28th. 

Mean Pressure 0*8 lb. 

Number of Days Cahn ... 
Prevailing Direction ... W. 

(Prevailing direction during the same month for the preceding 19 yean, W. 

Temperature Highest in the Shade ... 87*5 on the 21st. 

Lowest in the Shade ... 44*2 on the 30th. 

Greatest Range 29*3 on the 2l8t. 

Highest in the Sun ... 142*2 on the 12th. 
Highest in BUck Box with 

Glass Top 184*5 on the 21st. 

Lowest on the Grass ... 39*2 on the 29th. 
Mean Diurnal Range ... 14*7 
Mean in the Shade ... 60*2 

(Being 17 greater than that of the same month on an average of the preceding 10 years.) 

Humidity ... Greatest Amount 100*0 on the 3rd, 5th, and 27th. 

Least 29*0 on the 2l8t. 

Mean 74*0 

(Being 4*6 greater than that of the same month on an average of the preceding 10 yean.) 

Sain Number of Days 18 rain and 6 dew. 

Greatest Fall 3*060 inches. On the 6th. 

^ q^-i..! r».tt \ 4*472 inches. 65 feet above ground. 

lowu J?au. j g.gg2 inches. 15 in.^bove ground. 

f Being 8'S46 Inches greater than that of the same month on an average of ttie preceding 10 years.) 

Svaporatioil Total Amount 3*711 inches. 

Osone.** >•• MeanAmotmt 7*6 

(Being 2*2 greater than that in the same month on an average of the preceding 17 years.) 

Electricity... Number of Days lightning 3 

Cloudy Sl^... Mean Amount 5*7 

Number of Clear Days ... 4 

Meteors ■•• Number Observed 2 

The mean barometer is 0*116 less, and the temperature 1*7 greater than the 
average of the past 19 yours ; valuable rains have fallen, and this time have 
reached the Dariinff ; at Bourke, 3*85 inches fell ; at Walsett, 4*39 inches ; but in 
the lower parts of uie Darling River little or no rain has fallen ; on the coast the 
rain baa been heavy— greater, 5*85 inches at Sydney. 
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OCTOBER, 1878.— General Abstract. 

Barometer ... Highest Reading 30*146 inches on the 5th at 10 a.m. 

At 32** Faht. Lowest Reading 28*967 inches on the 10th at 3 p.nL 

Mean Height 29 788 inches. 

(BdncrOtlfiO inch len than Chat in the same month on an avenge of the preceding 19 ytitn.) 

Wind Greatest Pressure 27 '4 lbs. on the 11th and 15th. 

MeanPressare Tl lb. 

Number of Days Calm ... 0* 

Prevailing Direction ... N.K 

(Prevailing direction during the same month for the preceding 19 yetn, N.K.) 

Temperature Higl^^st in the Shade ... 86-5 on the 30th. 

Lowest in the Shade ... 49'7 on the 17th. 

Greatest Range 30*3 on the 4th. 

Highest in the Sun ... 139*0 on the 14th and 29th. 

Highest in Black Box with 

Glass Top 198*3 on the 29th. 

Lowest on the Grass ... 37 *7 on the 17th. 
Mean Diurnal Range ... 15*4 
Mean in the Shade ... 63*6 

(Being 0*1 greater than that of the seme month on an avenge of the preceding IS yean.) 

Humidity ... Greatest Amount 100*0 on the 28th. 

Least 29*0 on the 14th. 

Mean 68*6 

(Being 0*1 lees than that of the aame month on an aven«e of the preceding 19 7«an.) 

Bain Number of Days 10 rain and 3 dew. 

Greatest Fall 0*520 inches on the 29th. 

Total FaU | }:2^P^^ ?f ?«^* above ground. 

) 1*999 mch. 15 m. above ground. 

(Being 0*848 inch less than that of the same month on an average of the preceding 19 jsan.) 

Evaporation Total Amount 4*872 inches. 

Oarane Mean Amount 7*4 

(Being 2*0 greater than that in the ssme month on an average of the preceding 18 ysao.) 

Electricity... Number of Days Lightziing 8 

Cloudy Sky... Mean Amount 5*7 

Number of Clear Days ... 1 

Meteors ... Number Observed ... 1 



Be/marks. 

This month barometer and thermometer are very close to the average for 19 
vears. Goast rains have been liffht, and the mountains and westanx alopes hava 
had fine rains ; but ^ Wentwortn the fall has bee^ light. 
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NOVEMBER, 1878.— General Abbtraot. 

Barometer ... Highest Reading 30*167 inches on the 7th ftlil0*20«.m. 

Atd2°Faht. Lowest Reading 29-279 inches on the 2lBt at 2 p.m. 

Mean Height 29*761 inches. 

(Banff 0*041 inch lew than that in the same month on an average of the preop^Unif ^ JWI^) 

WhA Greatest Pressure 18'6 Ihs. on the 21st. 

Mean Pressure 0*^ lb. 

Number of Days Calm ... 

Prevailing Direction ... S. 

(PvevaUittg direction during the same month for the preceding 10 jr^Sfli Q. 

Temperature Highest in the Shade ... 102*7 on the 21st. 

Lowest in the Shade ... 63*6 on the 1st. 

Greatest Range 37*5 on the 21st 

Highest in the Sun ... 154*2 on the 21st. 

Highest in Black Box with 

Glass Top 210*3 on the 21st. 

Lowest on the Grass ... 44*5 on the 8th. 
Mean Diurnal Range ... 16*4 
Mean in the Shade ... 68*6 

(Being 2*1 greater than that of the Mme month on an average of the preceding 19 fe^n. 

Hnmidily ... Greatest Amoimt 100*0 on the Ist and 6th. 

Least 15*8 on the 21st. 

Mean 67*8 

(Being X'O lesi than that of the same month 00 an avenge of the preceding 10 jc^n. 

Rain Number of Days 7 rain and 1 dew. 

Greatest Fall 0*760 inches on the 1st. 

T^*«i T?-n i 0*765 inch. 65 feet above groimd. 

lotaiJrau | 1-931 inch. 15 in. above ground. 

(Being liKM inch lees than that of the aame month on an vrtnge of the preceding 19 fW9^) 

Eraporatioil Total Amount 6*577 inches. 

Oaone Mean Amount 6*9 

(Being !•% greater than that in the aame month on an average of the preceding 197ttun.) 

Electricity... Number of Days Lightning 

Cloudy Sly... Mean Amount 5*4 

Number of (Hear Days ... 

Meteors '•* Number Observed ... 2 

Bemarks. 

The tempenttnre this month is again above the average by 2*1, and on the 2l8t 
the maximum in shade reached the unusually high temperature 102*7. Moderate 
rains have fallen, except in the far west and part of tne New Enffland District. 
The Murray and Darling Rivers in full flood at Wentworth, the rainfall at 
Bourke was onlj 1*68 inch, but on the upper tributaries to the Darling was heavy, 
and at Narrabn reached 4*65 inches. 
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GOVERNMENT OBSERVATORY, SYDNEY. 
Latitcdi 88' sr 41" ; Loxoitudb 10^ 4- M> ; MAONsno Vauatiok 9* 25' 2* EMi. 

DECEMBER, 1878.— General Abstract. 

Barometer . . . Highest Reading 29 *093 inches on the 19th at 1 1 .90a.m. 

At32°Faht. Lowest Reading 29*171 inches on the 25th at 4 p.m. 

Mean Height 29 '073 inches. 

(Being OHKTS inch lea tluui that in the same month on an aTenge of the preoedfaig 19 jewi.) 

Wind • Greatest Pressure 14*6 Ihs. on the 20th. 

Mean Pressure 0*8 

Number of Days Gahn ... 

Prevailing Direction ... S. 

(Prevailing direction during the same month for the preoeding 19 yean, E.K.E.) 

Temperature Highest in the Shade ... 89*1 on the 17th. 

Lowest in the Shade ... 56*3 on the 2nd. 

Greatest Range • 26*3 on the 3rd. 

Highest in the Sun ... 152*4 on the 23rd. 

Highest in Black Box with 

Glass Top 223*5 on the 23rd. 

Lowest on the Grass ... 50'& on the 26th. 
Mean Diurnal Range ... 13*2 
Mean in the Shade ... 70*4 

(Being 0*8 greater than that of the same month on an ayerage of the preceding 19 yean.) 

Humidity ••• Greatest Amount 99*0 on the 15th at 9 a.nL 

Least 28*0 on the 17th at 3 p.m. 

Mean 72*9 

(Being 81 greater than that of the same month on an average of the preceding 19 yean.) 

Bain*- ••• Number of Days 16 rain 1 dew. 

Greatest FaU ... 1 *131 inches on the 15th. 

T/«4-i>i 17.11 ) 2 *979 inches. 65 feet above groond. 

lotai Jjau J ^.^jg^ ^^^^ jg ^ above ground. 

(Being 1*874 inches greater than that of the sune month on an avenge of the preceding 19 ysua) 

EyaporatLoil Total Amount 6*300 inches. 

Oione Mean Amount 7*7 

(Being 8'8 greater than that in the same month on an avenge of the preoeding 18 yean.) 

£le(Stri(dty ••• Number of Days Lightning 8 

ClondySky ••• Mean Amount 7*0 

Number of Clear Days ... 2 

Meteors ... Number Observed ... 



jRemarks, 

Barometer 0*078 below and temperature 0*8 greater than the avenge of 19 yean, 
and the maximum in shade is only 89*1, as compared with 102*7 last month. 
Generally the rain has been from 1 to 4 inches, and at Kurralong reached 
11 inches. At Wentworth the Murray and Darling are 19 feet above sonuner 
level, but falling here and up the rivers. 
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NOTICE. 



Members of the Royal Society of New South Wales are informed 
that the Library will be open for consultation and for the issue 
of books on Wednesday afternoons from 4 to 6 p.m., and on 
the evenings of Monday, Wednesday, and Friday, from 7 to 10 
p.m. during the session, and during the recess (January to end 
of April) on Wednesdays from 4-6 and 7-10 p.m. 

Publications. 

Certain of the following publications of the Society can now 
be obtained at the Society's House in Elizabeth-street : — 
Trans, of the Phil. Soc. of N.S.W., 1862-6, price, ids, 6d. 
Tiunsactions of the Royal Society, N.S.W., 1867, out of print. 

1868, price 5s. 

1870,* „ 5s. 

1871, „ 5s. 

X872, „ 5s. 

1873, „ ss. 

1874, out of print. 

1875, price 7s. 6d. 

1876, „ IDS. 6d. 

1877, „ los. 6d. 

1878, „ IDS. 6d. 
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